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P R E F A C E. 

/ 
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THE jfat of cfrawing in peripedivc 
has &> many^ and fuch obvious 
uCts, that tii^re can be no occafion 
to enumerate tbem, Tbofe who want to 
communicate their ideas to others often 
feel the inperfe^tion oijouftds, or of charac- 
ters that only reprefent ibunds^. for this 
purpofe; and du)^ who are defirous of re- 
ceiving information find, that it is, in 
many cafes, conveyed with unfp^ably 
more eafe aiid oertaiiitf^ by the eye, thasi 
by the ear. 

a a The 
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iv THE P R E F A C E. 

The reafon is, that every verbal defcrip- 
tion of any objed that hath the dimenfions 
of length, &c. muft be reduced to a lineal 
pne in the imagination, before any diftindt 
idea can be conceived of it; and this is 
often a difficult and painful operation. 

It is particularly fatiguing to the imagi- 
nation to put together the parts of a com- 
plex objeft, vvrhen the defcription pf each 
of them is made feparately ; for each part 
being conceived very imperfedlly, and 
one part being in danger of being forgotten, 
while the mind is engaged in attending to 
another, the conception of the whole can-r 
not but be very obfcure, and inadequate. 
The fymmetry and elegance of a pile of 
building is ablblutely loft without a draw- 
ing, and the mbft mafterly painters are in- 
capable of producing any thing but the 
moft^hideous and 'unnatural groupes of fir 
gures, without the affiftance of this art. 

Of all the imitative artSy this of perfpec- 
tlvc is capable of being brought, and in- 
deed has adually been brought the neareft 
Jo perfedion ; bccaufc it i$ wholly within 

the 
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the fpherc oi mathematical feiencey a branch 
of knowledge which has been moft dili- 
gently cultivated of late years, and with 
rcipecft to the objedls of which, we arc not 
nfed to acquiefce in any thing fhort of ab- 
folute certainty. . Accordingly, we Tee, 
• that there is no obje<ft of fight, be it ever 
fo complex, which thofe perfons who have 
applied tbemfelves to the ftudy of this art 
arid not able to reprefent, juft as it appear 
to the eye. By this means the ideas of all 
the beauties of nature and art are faithfully 
preferved, and thofe perfons who have no 
opportunity of feeing the objefts themfelvcs, 
may ftudy, and be delighted with them, 
in the works of travellers and natural hifto- 
rians ; and philofopKers can defcribe their 
machines, and their apparatus for making 
experiments, without any danger of cm- 
barraiSng therofelves, or of perplexing and 
confounding their readers. 

As in all the other branches of mathe*- 
matical knotvledge, the progrefs of this art 
has been flow, ^but fure ; and the Engliih 
writers' (particularly Dr. Brooke Taylor) 
feem to haVe carried it to a degree of per*- 

. - a 3 fcdlion 
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wi T H E P R E F A C E. 
fcftion wp cm hardly conceive it poffibfc 
to be CKcecided, As mtrch^ however, is 
kwrwD^ a§ we can imagioe will ever be 
intde u& of. 

All that is wanting feems to be a me>- 
thod of facilitating the attainment of this 
. Hit; and in this refpeS: I cannot help think- 
ing there is room to improve upon all 
Ae books that I have 5rct fecn upon this 
fubjeiSt. Indeed the adiud ftate of ihe 
pradice of this arrt &em$ to be a proof that 
die ^tainment of it has not been fu^ici-- 
ently cafy. For df the great nun^ber^, 
both of ladies and gentlenaen, who learn 
to draW|t and even take pains to draw with 
elegance, Aere are very few who ib much 
as attempt to learn perfpeftive. Though, 
dierefore, they be able to copy prints, and 
the defigns of others, and to execute thefe 
drawings in a mafterly manner, they are 
utterly incapable of defigning any thing 
dicmfclves, or of drawing from nature ; fo 
that a perfon who can even draw human 
^ures^ in every variety of attitude and 
pa0ion, ihall not be able to take a corre^ 
dmwiog of a tftble, » ?bair, or the moft 

Hmpic 
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ilmpld inachioe^ or m&futsp^nu ^hat rc« 
,quires nothmg But ilraight Unes. 

Of tlwfe gentlemen who travel, dr go 
long voyages, how few are furniftied wim 
the rudiment of this art,* for the cxercifc 
of which they have perpetual occafipn, tf 
they would prefervc the ideas of the me- 
morable ^xnes and objedis th^ meet with# 
or communkftte any juft aotioa of them to 
their frienda. How many philoibphers, 
aad even perfcms who have heen no mian 
pro^eotsiaotner branches, ho&of ^cu- 
lative and pra&ical matliematics,^ do we 
hear cpmplaming of their ignorance of this 
art^ aad of the difficulties they have met 
with ia their attempts to learn it; io that 
they are inc&pabte of making a drawing of 
the apparatus they make uie of in their ex- 
jperimente, and are always obtigad to em* 
.ploy a profeiled artidb fdr this purpofe. 
Thefe difi^ulties have difceuraged num« 
herst* who have not icrupled to g^ve the 
verjr great price thjtt bo6ks of^ perfpe<9tivc 
generally fell for, and who have been wil- 
jUng to take ^ gpod deajr of pains i» the 
fiiidy of them. 

Iliought 
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Though, for my, own part, F got a gc* 
neral idea of the theory of pcrfpedtive prettjr 
efirly, at the time that I attended to 
other branches of mathematical fcience, 
I was not capable of making a draugnt of 
any thing, till I was under a neceffity of 
having original drawings of elcdtrical ma- 
chines and apparatus, and was in a fitua- 
tion where I could not find any perfon to 
make them for me. At firft I puzzled 
myfelf with feveral mechanical me- 
thods of drawing; but though I made 
confiderable improvements in fome of 
them, I was obliged, at laft, to have re- 
courfe to the rules of perfpedtive. I found 
them, however, fo immethodically di- 
gefted, or fo infufficiently explained, that, 
in feveral cafes, I was able to inVeftigate 
the rule myfelf, from confidering the. na- 
ture of the thing, fooner than T could find 
it in the books; and after all, the drawings 
that I did make at that time were executed 
when I had a very imperfeft knowledge of 
the art. 

The em'barraflment I then found myfelf 
to, made me attend to the fubjefl: after- 
wards. 
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wards, when I was more at leifure^ for it; 
Having ftrugglcd with the diffidjlties my- 
felf, and writing while the idea of them ii 
fre{h in my .memory, I hope that I have 
been better able to obviate, or remove them, 
for the benefit of others. I have been 
willing, however, to make the attempt; 
and I flatter myfelf that any perfon, of the 
age and qualifications of thofe who ever 
think of learning to draw, may, by 
the help of this treatife, without , any in- 
flruftor, hiake themfelves mafters oif every 
thing that is eflential to this art. ^ Lefs 
than a week, I am pretty clearly of opi^ 
nion, would be fufficient for ,a jnafter of 
the art to inftrudt another in it, in the me7 
thod. here laid down ; and a few hours 
would be fufficiefat to give a perfon, wh9 
has a previous knowledge of geometry, 4 
perfeift idea of all .the real, varieties thatx:an 
poffibly occur in the pra(S^ce 6f it. 

Nor will this.be any matter of wonder 
when it is confidered, that after the prcr 
paration of the ^rav^rihg-board, ,the whole 
of this art confifts in drawing the perJTpec^ 
tive appearance of lines in homorethaa 
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iSvf J^4rmt vartMiits ^ p^ton, <uid 41 
fixing poioti at given diiUnces in tho^ 
Jincs, 

In the methoc! ^cfcnbcd. Part HC, no- 
iliing Is requisite, but to take the elevation 
and declination of ^ny Jingle point in an 
cbjedl, fo that the whole myftery o£ it 
might be leSirncd' in a few minutes. I 
therefore cannot help wilhing that riiathe- 
Inatical inftfument-makers would conffrudl 
ibme cheap inflrument lor this purpofe. 
The contrivance woul4 be very eaiy, and 
It would greatly facilitate the pradice of 
this uieful art. Whether this method be 
explained in any other treatife 1 c&nnot 
tell. It occurred to me from confidering 
the nature of the thing ; I pra^fed it be- 
fore I was acquaidted^with any other; and 
the method^ both with refped td theory 
and pradice» is intirely independent of the 
common method, and abundantly more 
fimple. The common perfpe dive is founded 
on the confideration oi planes and lines, but 
la this paints only, in which they terminate^ 
are regarded But it is better adapted to 
tbe pofpoi« «f drawing large obje^s^ in 
* the 



Digitized 



by Google 



THE P R E F A€ B. xi 

the open ^, ^an imali ^^bjeOs withia 
lioors^ 

The reader will obferve diat> befides the 
culcs Q£ort6ographfcaI^T{^6&w^ lak| down 
in Part X, this treatifc contains a defcrip^ 
tion of three diftindt methods of drawing 
in common ox fcenographic perfpedive, each 
of which may be learned independent of 
the others. 

. That which is of die moft general ap- 
plication is contained in Parts III, IV and 
V; and a fummary view of it is given ih 
Part VI. By this method a petfon will 
bc.able to draw the perfpedlive appearance 
cS dl bbjcfts whatever, their dimenfions 
and diftances being previoufly jknown. 
There is no occafion for their being in 
view, or for their ichnography being taken. 

The fecond method, contained in Part 
VUI, teaches how to draw the appearance 
of objfcdrs from their ichnography, or 
ground plan. The rules of it are exceed* 
ing few and eafy, but the true dimeniions 
cf dungs muft be taken before their ich- 
nography can be drawn. If any perfon 
woold ohi^ lo C(Mfibe biat&lf to diis me- 
thod ; 
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'thod;'after learning to draw the appearance 
of objedts on the ground plane, he muft 
confult Part V. Sedt. 11. Cafe I. for ame- 
,tbod of raifing perpendicular altitudes upon 
.any part of that plane ; and then the me- 
thod will be complete. 

) The third method is that mentioned 
above, which fuppofes the obje<5ts to be in 
view, and by finding the fituation of points, 
determines the appearance of objcfts. This 
muft be dbne by an ihftrument, but one 
lingle rule comprehends the whole praftice. 

Mathematicians will perhaps be furprifed 
to find fo little theory ip this treatife, but 
of this I have, made no parade, contenting 
myfelf with giving a fatisfactory reafon for 
every eflential part of the practice ; and if 
thefe fatisfactory rcafons be given, it is all 
that the reader can reafonably require. Dr. 
Brooke Taylor, and other geometri<iian^, 
appear to me to have made the theoiry of 
perfpective much more extenfive and com- 
plex, than the pradfice requires ; and to 
have introduced -more technical terms than 
are really* neceflary for this purpofe. Con- 
' fidcring 
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fidering perfpcctive as a branch of gcomc- * 
try,. I am far from blaming the coudticf of 
thofe great writers ; but I would not haVfr 
the young- actift be difcburaged, by ima- 
gining that he muft nccefTarily make him- 
felf mafter of their works, in order cither 
to practife this art, or to be fully con- 
vinced of the reafoi>s on which it is fpunded. 



.. . f 



The reader is indebted for part of this 
yrork to Mr. Jofeph Prieftley, of Halifax, 
from whofe knowledge of mathematics in 
general, and of this branch in particular, I 
once expe(9:ed a; much more coniplete and 
elegant view of the theory of this art ; and 
I do not yet defpaii; of his undertaking fo 
ufeful a work. He drew up the general 
view of the theory of perfpeSiiyef- prefixed' to 
the Notes, and wrote ajl thofe paragraphs 
in which the propofitions in that piece are 
referred to. He •gave me the method 
of meafuring a line oblique to the ground 
plane, defcribed p. 34, with the dcmonftra- 
tion of it, and the method of drawing cir- 
cles defcribed Gafe I and II. Part VII. He 
was alfofo obliging as to|J[fift me in revifing 
and correding the whole work. 

Let 
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Let it be obTervecU that I term this trea- 
fife only a familiar introduBiom to the tfae*^ 
cry and practice of perfpe£ti?e. It is there-- 
fore by no means in^tended to faperfede other 
valuable works^ that contain a gre^^er variet}r 
of examples, and a detail of partkular pro- 
cefles, which arc highly ufeful to thofe who 
have much pra£)ice in this art. I flatter 
myfelf that by die- hdp of Ais introduifion, 
thofe books win be much better underftood^ 
and more ufcftd dxaa ever. 

As a fidend to tibe artSy but more eipe- 
cially to fcienccy which is greatly indebteti 
to diis particular art, I ihall dimk my£^lf^ 
happyy if^ either by what I have written 
myfelf, or by rccomrnending the writing* 
of others, I ihall contribute to make die 
bufincfs of perfpedivc more generally un^ 
dcrftood and praftifed. * Every boy diat is- 
capable of beingr taught writing and ac-^ 
compts, might be perfedlfy inftru^ted iit 
all the rules contained in P&trts III, IV^ 
and V, of this^IntrotJudHon, in a few weeks. 
They take up nwmore than 24 pages of 
the work, not concifcly written. And 

every 
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every fchoolmafter, who is as yet unac- 
quainted with the rudiments of this ufeful 
art, might make himfelf mafter of them ifi 
a few evenings. 

There is no occafion to trouble every 
boy with the theory of perfpedtive ; but I 
would have all young perfons^ without ex- 
ception, made ready in the practice, Thofc 
who apply to any branch of die mathema- 
tics, may leSrn the theory afterwards. And 
if a perfon were taught no more than the 
necejfary rules in his youth, he might learn 
particular improvements in drawing at his 
leifure, whenever he Ihould have occafior^ 
for them. 



Since this W^ork nuas ptlniei ^ / btxvt feeti a /ubjtana 
excellittily aiafttd to tbf fwrpoft of nuiping from paper the 
marks of a black-Uad^penciU It mufi^ therefore^ be offis- . 
guLr ufe to tbofe nnbo ^praSife drawing. It is fold fy 
Mr, Nairnb, Mathematical Inftrument-Maker^ oppofite the 
Ro^al-Excbange. He fells a cubical piece^ of about half an 
rnch, for three Jbiilings ; and he fa^fs it nmli lafl fewtwt 
years* 
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A 

Familiar Introduction 

To the Theory and Practice of 

PERSPECTIVE. 



Part I. 

Of the Injiruments that are of Ufe in the 
PraBice of Perspective, and the 
Application of them. 

APerfon who propofes to practice the 
art of drawing in pcripedlivc muft 
provide himfelf with a drawing board 
nndfquarej and a cafe of mathematical injiru^ 
mentSf confifting of a pair of compares, a 
fet of fcales, a fedor, a protrador, and a 
drawing pen. 

A The 
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The drawing board is made in the form 
. of a fqutre, or parallellogram ; and if any 
one of the angles be a right angle, it will 
be fufficient, provided the fquare which is 
ufed in drawing Jines upon it be always 
applied to one of the fides that contain that 
right angle ^ and lines may be drawn in 
all poflible dire<9:ions without ufing any 
other fide of the board. It will be very 
convenient for a perfon who practices 
drawing much, to have fevcral drawing 
boards, of different fi^es, for the fake of 
having greater variety in the compafs of 
his draughts. 

The fquare to be iifed along witli the 
4rawnig board is a flat rukr, to a^ Fig. i, 
at one end of which are ff^flrened two tranfr' 
-verfe pieces; one of them, b^ fixed at right 
angles to it, and the other r, moveable, fo 
as to be fixed at any angk requit>ed. Thcfe 
ikranfverfc pieces are applied cJofe to the 
fide of the drawing board, while the ruler 
lies upon it ; and by fliding thttn along' the 
board, litieis may, be drawn parallel to one 
another with much lefs trouble, than by 
*he help of a parallel ruler. By the fixed 

tranf- 
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tranfverfe, lines may be drawn parallel to 
one fide of the board and perpendicular to 
the other ; and by the moveable tranfverfe, 
lines that have any degree of obliquity to 
the fides of the board may be drawn paral- 
lel to one another ; and if, without moving 
the tranfverfe, the ruler be removed to the 
other fide of the board, lines may be drawn 
perpendicular to them. But if the obli- 
quity be very great, it will be impoHible to 
apply the fquare, fo as to interfed: the h'nes 
at right angles in fom« parts of the board. 
In this cafe, recourfe muft be had to ^pa^ 
rallel ruler. 

A great variety of Jcales is ufeful, ia 
order to lay dowii lines of any given length, 
in whatever proportion is itioft convenient, 
with refped to the iize of the drawing, &c. 
If none of the fcales happen to fuit the 
purpofe, recourfe muft be had to the hne tf 
lines upon the fedor : for, by the different 
openings of that inftrument, a line of any 
length may be divided into as many equal 
parts as a perfon chufes. 

A 2 The 
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The only lines that are neceffary to be 
attended to upon the feftor, befides thefe, 
for the purpofe of drawing, are the two 
lines of tangents ; one of them marked T, 
beginning at the center of the inftrument, 
and ending with 45 at the extremity of the 
kg I the other marked /, beginning at the 
diflancc of about one-fourth of the radius 
from the center, and reaching a little be- 
yond j^, near the extremity. 

Left a book explaining the ufe of the 
fedtor fliould not happen to be at hand, I 
ftiall juft inform the perfon who is learn- 
ing to draw, that, if he want the tangent 
of an angle exceeding 45 degrees, he muft 
ppen the feftor till the 45 on the lines 
marked t be fet at the fame diftance, 
at which the two forty-fives on the lines 
marked T were placed ; and then take the 
tangent required, juft as he would have 
done, if the tangent had been lefs than 45, 
and it had not been neceffary to make any 
other opening of the^nftrument^. 

If the fcdor be fo conftrufted, as that the 
45 / begin exadtly at the diftance of one- 
fourth 
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fourth of the radius from the centeri and 
consequently the tangent of 45 /, be cx- 
aaiy one-fourth of 45 T; there will 
be no occafion for making any other 
opening of the fedor; for the tangent of 
any degree exceeding 45 being taken on /, 
and repeated four times, will be the length 
of the tangent required. 

Befides the fmall fe<5tor in one of the 
common pocket cafes of inftrumeirts, I 
would advife aperibn who propofes to learn 
to draw to get another, of one foot radius, 
at leaft. Two feiftors are, in many cafes, 
exceedingly ufeful, if not abfolutely nc- 
ceffary ; and I would not advife a perfon 
to be fparing of expence in* procuring a 
very good inftrument, the ufes of which 
are fo various and important. 

The protraSior is generally a circle, or 
femi-circle, the limb of which is divided 
into 360 parts, called degrees. Sometimes, 
however, a parallellogram, about the fize 
of a common fcale, is ufed as a protractor. 
In this cafe the edges of it are divided in 
the fame manner as if it hid been part of a 
A 3 circular 
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circular piece, and the^ lines drawn from 
the cehter to the circumference ; but it is 
eaficr to lay down any angle with accuracy 
from a circular, or femi-circular protrador. 

; A draixHr^ pen is neceffary, becaufc a 
common open pen can hardly be applied 
to the edge of a ruler without blotting the 
paper when it is taken up ; befides, by the 
help of a drawing pen, lines may be made 
of precifely the fame thicknefs throughout, 
and of whatever thicknefs a perfon pleafeis. 

Bkck lead pencils are very ufeful, iin 
order to draw lines that are of no fervicc, 
but ai a dircftion to draw other lii^s by 
them ; becaufe, when they have anfwered 
this purpofe, they may be taken out with 
a few crumbs of fbft bread. 
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Part II. 

"^he Definition of necefary technical Terms^ 
and the Preparation 6f the Drawixtg^ 
Board, 

pERSPECriVE is <he art of dcUnc- 
ating objeds as they would appear 
upon an upright plane, intcrpofed between 
them and the eye; for inftance, as they 
appear upon a pane of glafs wheii they are 
feen through a window. In this manner 
it is evident, that the images of objeds of 
the fame fize will occupy m(xc or lefs ipacc^ 
according as they are nearer or farther o£F; 
and the great difficulty of drawing a num- 
ber of obje&s coniifls in giving them thefe 
proportions. By this art, therefore, the 
pictures of objects are made to exhibit the 
fame appearance upon one plane, and at 
the fame diftance from the eye, that they 
have in nature upon different planes, and 
at different diftances ; which is a fpecies of 
imitation that is particularly pleafing to all 
perfons. 

To 
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To make the pradtice of this agreeable 
art the more intelligible, I ihall fuppofe that 
I am about to make the perfpe<fHve drawing 
of a number of objects, as a^ b^ Fig, z. which 
require every variety in the practice; and 
flidl minutely defcribe every part of the 
procefs I make ufe of for this purpofe. [A] 

The firft thing I do is to faften a flieet 
of paper upon my drawing-board, by bits 
of wafer or fealing wax, at each corner, 
in order to make it lie flat and fteady. 
The furface of this paper is defigned to re- 
prefent the plane on which the objeds are 
to be drawn, and which is generally called 
the perJpeSlive plane. In other words, it 
reprefents the glafs' window, which I be- 
fore fuppofed to intervene between my eye 
and the objeds, and upon which their ap- 
pearance was to be drawn. This appear- 
ance I am now to copy on my paper. 

In order to this^ I draw, or fuppofe to be 
drawn, upon the plane on which the ob- 
jects ftand, called the ground plane ^ a line 
AB, Fig. 2, on which the pcrfpeftive 
plane, through which I view the objects, 

is 
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is fuppofed to iland. I then take my 
drawing-board, and, by the fixed traniVerfi; 
of the fquare, draw the line AB, Fig. 3, 
to reprefent it. This line I, therefore, call 
the ground line of xny piece. 

After this I note the point C, Fig. 2, in 
that part of this ground line which is neareft 
to my eye; and upon it I raife, or fuppofe to 
be raifed, the line CE, perpendicular to the 
other. Alfo, upon my paper. Fig. 3, I 
draw the line CE, to reprefent it. 

The next thing I do is^ to meafurc the 
height of my eye above the plane on which 
the objefts ftand ; and fuppofing it to be fix 
feet, I fet off from C to D, Fig. 3, the 
length of fix divifions, from any fcale that 
I think proper, and draw the line FG pa- 
rallel to the ground line AB. This line, 
being drawn at the diftance of the height 
of my eye, will reprefent a plane pafllng 
through my eye, and feen edgeways ; and 
being parallel to the horizon (fuppofing 
that I ftand upright) it is called the hori- 
zontal line. The point D in this line, to 
which my eye is diredtly oppofite, is called 

the 
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the point cf Jight. It is that point in the 
pcrfpe^ve plane which is the neareft vo 
my eye. 

When I have thus drawn upon my pa- 
per the horizontal line, I meafure the dif- 
tance at which I ftarid from the imaginary 
perfpedtive plane j and, fuppofing it to be 
nine feet, I mark a point E, Fig. 3, in the 
perpendicular line, at the diftance of nine 
divisions from D in the horizontal line^ 
I alfo fet ojfF the fame diftance both ways 
from the point of fight D, along the hori- 
zontal line to F and G. 

This being done, my board and paper 
are prepared for the delineation of the 
obje<fts I propofe to draw. Or, if I pleafe, 
I may draw the lines HIKL, to bound the 
pi(flure ; but this may as well be omitted, 
till the drawing be compleated. 

N. B. In all that follows, I (hall fuppofe 
the drawing-board to be prepared in this 
manner ; at leaft, that as many of thefe 
lines are drawn, and as many of the points 

fixed. 
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fixed, as the parpofe of the figure requirc«« 
I iball, therefore, hereafter orait the repe- 
tition of tbk part of the procefs. Let it be 
obferved, alfo, that the letters A, B, C, D, 
E, F, and G, always keep the fame places, 
and have the fame ufes in all the figures 
belonging to this work, 

A general idea of the nature of perfpec- 
tive, and of the preparation of the drawing- 
board may, perhaps, be more deafly under- 
ftood by means of Fig. 4. In this figure 
the plane X, which muft be laid flat upon 
the table, is the ground plane on which the 
objeds ftand ; the plane Y, which muft be 
raifed perpendicular to the other, is the 
perJpeSlive plane upon which they are to 
be delineated, and the part Z, which muft 
^ib be raiied perpendicular to the table, 
rcprciems the fpe(fiator, the line ab being 
tke height of his eye above the groand 
plane. Alio bO. is the diiUnce at which he 
ftands ^m the perfpe&ivc plane Y, on 
which the fame lines are drawn as in Fig. 
3, befides others which will be explained 
in theif proper place. If now the plane Y 

be 
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be fuppDfed to be tranfparent,, fo that ob- 
jects fituated on the plane X could be feen 
through it, their appearance on this plane Y 
would be the perlpe<ftive reprefentation re- 
quired. 




•'■*;" ,.,'•'»• •'■".' -^if^. 
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Part III. 

^0 find the perJpeBive fituation of right lines 
upon the ground plane. 

THE drawing board being prepared as 
has been already defcribed, I pro- 
ceed to draw upon it the perfpedtive appear- 
ance of all the objedls that are fituated be-: 
yond the perfpedlive plane. 

Since the figures of all objefts are con- 
tained under lines, bounded by points, /. e. 
under lines terminating in different places, 
it is evident, that the whole art of per- 
fpecftive confifls of nothing more than a 
mediod of finding the fituation of all lines 
upon the perfpedive plane, and of cutting 
thofe lines in any given proportion, accor- 
ding to the lengths required. Curves are no 
exception to this obfervation, fince they 
are drawn by fixing a fufficient number of 
points in right lines, and joining them by 
a fteady hand. In geometry, they arc 
confidered as confifting of an infinite num-» 
ber of right lines. I ftiall, therefore, in 

the 
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the iifft place, explain the method of find- 
ing the perfpecftive fituation of right lines 
running in all poflible diredions, begin- 
ning with thofe which are drawn upon the 
ground plane. 

All right lines drawn on the ground 
plane arc either parallel to the ground 
line, as cdy Fig 2, perpendicular to it, as di^ 
or oblique to it, as tnl. 



Section I. 

To^nd the perfpeBive Jituation of right lines 
parallel to the ground line. 

r* the lints to be drawn in perfpedtive be 
parallel to the ground line, as cdy Fig 2, 
they will be parallel to it on the perfpeftive 
plane, and confcquently parallel to one 
another. [B] 

Being fenfible, then, that the image ef 
the line H I, upon the ground plane X, 
Fig. 4, mull be drawn parallel to the 
ground line A B, I only want to know at 
what diftance it m^^ift be drawn from it. 

To 
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To afcertain thk, I meafur€ the perpendi- 
cular diftance CM of the given line fpom 
the perfpeftive planes aixi fin<iing it, for 
inftance, to be thfee divifioR*, I fct off 
that diftance fi^m C to gy a»d draw Ac 
line Gy, cutting tht line CD m m 5 and 
the line ^/ drawn through mi parallel to the 
ground line,' A B is 4Sie trae |)erfpe6live 
fituation of the Miie ff I required. [C] 

If I would draw another Vmty as OP, 
farther on the groond plane, and pardlel 
to the ground line, after hiving drawn hu 
repfefentiftg HI 5 I harve no occafion » 
meafure the diftance of fhk line from the 
ground line, but haViftg taken the diftance 
KM, of thefe parallel lines fro»i one aao- 
ther, I fet it off on the ground line from ^ 
to r; and drawing Gry lb as to cut DC in 
ky I draw op through k parallel to hiy and 
that is the line required. 

If I chufe to draw a number of thefe pa- 
rallel lines and at the fame diftance from 
fOne another, as in Fig. 5, I continue to 
fet the fame diftance from C to ay from a 
to Cy froi?nt c to (?, &c.* along the ground 

line 
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line AB, and drawing the lines Ga, Gc, 
Ge, &c. I find their interfe(aions with the 
perpendicular CD at 6, d, f, A, &c. then 
drawing lines through thofe points, paral- 
lel to the ground line AB, I have their per- 
Ipedtive fituations. [D] 

If I chufe the diftances of thefe lines to 
be unequal, I fet off unequal divifions along 
the ground line. 

In this manner may the diftances be 
fixed, at which any lines upon the ground 
plane, parallel to the ground line, may be 
drawn; and when a method hath been ex- 
plained of cutting thefe parallel lines, in 
any length required, then all fuch lines as 
cd. Fig. 2, may be determined. 
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Digitized 



by Google 



PERSPECTIVE, 17 



S E C T i O N II. 

To draw the perJpeBive Jiiuathn of right 
lines perpendicular to the ground line. 

IF I have occafion to find the peripedire 
place of a line that is perpendicular to the 
ground line, as S, Fig. 2, I meafure its 
di^nce from the perpendicular CE, and 
iettii^ it from C# upon the ground lin^ I 
joki that point, and the point of fight D, 
which givies the fituation re(^uired« 

For fixatepki in Fig. 41 if I would 
dhivr the-^ p^pe€tive ^pearance of a line» 
op, which is pcrpendiculal: to the ground 
line AB, andpeuralkl to CDy I take the dif^ 
taunce QC, and fet it off C to qi and then 
D^. is the line required. For the fame 
mafon, Dr reprefoits the line DR; alfp 
Dx reprefents DS j and D^ rcprefents DT, 
all drawn at equal diflances, and parallel 
to one a^iother. 

Since all lines perpendicular to the 

ground line, when infinitely produced, feem 

B to 
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to meet on the perlpeftivc plane in the 
point of fight D, it is called the vanijhin^ 
point of thofe lines, ' [E] 

Section III. 

7(7 draw the perfpedime Jituation of lines 
oblique to the ground line. 

WHen the line, whofe perfpeftive re- 
prefentatiori I want to fix, is oblique 
to the ground line, as ml^ Fig. 2, and CI, 
Fig. 6. I meafure the degree of obliquity by 
the angle it makes with a perpendicular (as 
CE) to the ground line; and whatever that 
degree is, I make the angle at E with the 
perpendicular CE equal to it, and on the 
fame fide 5 and to the point in which the 
line containing the angle falls upon the ho- 
rizontal line, I draw the line required ; for 
that is the vanifhing point of the given 
line, and of all its parallels. 

Thus fuppofing the angle DCI, in the 
plane X, Fig. 6, to be 30 degrees, I make 
the angle DE/, in the plane Y, on the fame 
fide of the perpendicular, of the fame quan- 
tity. 
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tity^ and / will be the vaniihing point of the 
line CI; /• e. it will be the point in which 
that line^ infinitely produced^ will feem to 
meet the horizon, and alfo that in which 
all its parallels will feem to meet it. 

N. B. If it be more convenient (as fup- 
pofing E to be without the bounds of the 
paper) the tangent of the angle of declina- 
tion from the perpendicular may be let off 
along the borizontal line, from the point 
•f fight D, the diflance DE being made 
|he radius. 

In Fig. 7, a number of parallels are 
drawn to the fame point a^ 30 degrees to 
the right hand of ^e perpendicular CD 1 
and the points in which they meet the 
ground line are equidiilant from one ano<» 
ther. [F] 
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Part IV. 

To draw tie per^She JittuUion of lines not 
fituated upon the ground plane. 

ALL Hnes not fitmrtcd upon the groimd 
plane are either pcrpendiciikf » pa«* 
rallely or oblique to it; mA. tbdfe tfaftt am 
paraBel may be drawn bjr the help of diofe 
tliat are p^endiatlar to it; ib tdiat thetc^ 
remain only two varieties in the littbs thui 
are the fubjeft of this chapter. 

Section L 

7J? iraw lines perpendicular in the gromtd 
plane. 

TF the line I have to draw be perpendicu- 
^ lar to the ground plane^ aa ce^ df, i6, 
and li. Fig. 2. and HK in the plane jc 
raifed upright. Fig. 6. it muft be repre- 
fentcd by a line perpehdiculsu: to the ground 
hne, wherever it is fituated. If, therefore^ 

the 



Digitized 



by Google 



PERSPECTIVE. 21 

ihe feat of the line on the perfpedive plane 
be given, as at hy in the plane Y, Fig- 6, 
reprefenting H in the ground plane X, I 
raife the perpendicular hk^ and fomcwherc 
in that line continued will the line required 
terminate. [GJ 



Section IL 

J(? draw the ferfpeElive Jituation of lines ob^ 
lique to the ground plane. 

Y F a line, whofe perfpeSive fituation I 
^ want, has an elevation above the ground 
plane, but no declination from the perpen- 
dicular; making DG equal to DF radius, I 
fet the tangent of it from D to a^ Fig. g, in 
Ae perpendicular CE ; or, which produces 
the fame thing, I make the angle DG^ equal 
to the elevation above the liorizon (in this 
inftance 15 degrees) and a will be the va- 
nifhing point of the line required, and alfo 
of all other lines parallel to it, as ga^fa^ ea^ 
ha^ ca^ da ; all which rcprefent lines (land- 
ing upon the ground line, parallel to one 
another^ having the fame elevation above 

the 
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the horizon, and no declination from the 

perpendicular. 

If the line, whofe perfpedivc fituation is 
wanted, be both oblique to the ground 
plane, and have a declination from the 
perpendicular, as mk^ Fi§. 2, or CK, Fig. 
6 ; I firft meafure the degree of declina- 
tion {e.g. 30 degrees) and making the an- 
gle D£/ equal to it, find / in the horizontal 
line, which is that point in which the line 
upon the ground plane, perpendicularly un- 
der the given line, would meet the horizon, 
and, through /, draw theline ig perpendicular 
to FG. Then taking y equal to lE, I make 
the angle ^g equal to the elevation (in this 
cafe 20 degrees) which gives g for the va- 
nishing point of the given line CK ; and^ 
confequcntly (joining C and g) Qg will bp 
the line required. [H] 

In Fig. 10, the Une Qa is made to 4c^ 
fline 25 degrees from the perpendicular C£f 
to the rig^ hand; an4 to have s^ deprefliott 
of 1 5 4cjrees below the ground plane of the 
pidure; and parallels are drawn to it at the 
4^lance of one diviiiojd frdm each other. 
^ Tfec 
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The depreflion is made in the fame manner 
as the elevation, the angle being taken on 
the contrary fide of the horizontal line. 

In Fig. II, the line Ca declines from 
the perp'endicular 20 degrees, it has an ele- 
vation of 10 degrees, and the parallels are 
drawn at equal diftances. 
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? A R T V. 

To Jk. points in prj^eEtvoe lines^ or the doc*^ 
trine g^perfpedtive meafures. 

IN the two preceding parts, I have 
given direftions Tor drawing perfpedive 
lines, and their pat^Uels, in all poflible 
dire<ftions. All that remains to be donet 
in the whole bufinefs of this art, is to divide 
thefe lines, fo as to intercept any lengths 
that may be required in them. For fince, 
as was obferved before, all objects are con- 
tained in, or bounded by lines ; if we can 
find the fituation or dire^ion of thofe lines, 
and. cut them in any lerigth or proportion 
that is required, we <J»n draw the outlines 
of any given objeds. 

By the interfedlion of lines, points may 
be fixed in every poflible fituation ; and 
curves are drawn by finding a fufficient 
number of points, and joining them with 
a fteady hand. If, indeed, it fliould hap- 
pen 
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j)en» th^t the perfpq^ve curve is ^ circle, 
it will be moft convtiueotly drawn by ths 
help of a pair of compafles*- 

$ s c T I o M I. 

Tb divide any line lying upon the ground 
plane ^ in any proportion required. 

C A « « !• 

51? ^ide a perjpe^ive line lying parallel to 
the ground line. 

DIVIDE the ground line, and lay a 
ruler from ihofe divifignj to the 
ppint of dj/knce in the horizon. Thus, in 
Pig. 4, let bi be Ae |)erfpe<Sive line given 1 
if from any point in it, as /^, I would cut 
off any particcdar lengdi, e. g. two div^ons, 
. I ftjft draw the line 0«, and continuing it 
to C, fet off two meafures from C to /j 
and then drawing Gj, I cut the line ui at n 
in the proportion required ; for un will be 
two meafures, correfponding to Qs. 

In 
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In the fame mannet i$ ba in Fig. I2» 
made equal de^ or three divifions, and be 
to two divifions. 

Lines parallel to the ground line may 
alfo be divided by marking the divifions 
upon the ground line, as before, and draw- 
ing lines to them from the point of fight 
D. Thus, if in Fig. 4, 1 draw Dj* through 
IT, and fet off two divifions from/ to /, tha 
line D/ will go through the point n^ mak- 
ing un equal to two divifions, as before. 

N. B. In this cafe, and in all that fol^ 
low, if from any point> as ly, I want a 
line of any given length, and the line from 
which it is to be cut be not prevaouily 
drawn; I muft, firft of all, draw, with a 
black lead pencil, or fomething equivalent 
to it, zfaintjiroke in the diredion required ; 
and when I have found the cxaft length, 
muft take out the reft. [I] 
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• ' . . . 

C A S E 11. 

To divide a perJpeBive line that is perpendi- 
cular to the ground line. 

LET DC, Fig. 4, be the perpendicular 
propofed, and let it be required to 
cut off mC equal to two divifions. To do 
this, I fet off Cj equal to two divifions, 
and draw the line Gy, cutting the line DC 
in m; making mC $qual to two divifions, 
as was required. * 

If, from /, in the line D/, which is 
another perpendicular to the ground line, 
I want to cut off two divifions towards /, I 
draw the line G/, and continue it till it cuts 
the ground line, which is here at C ; and 
fetting two divifions from C to s, draw 
Gj, which cuts the line D/ in n, the |)oint 
required. [K] 

All the pefpendicuiars Dd, Dr, DC, Da 
and D^, in Fig. 13, are divided in the very 
fame manner; the divifions being fet off 
from the place where thofe lines meet the 

ground 
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ground line» and other lines -being drawn 
from them to the p(»nt of diftance F or G 5 
and this figure will (how, that it is a mat- 
ter of indifference which of the points F or 
G be made ufe of for this purpofe. It is 
only more convenient to take that point x)£ 
diibnce which is on the fame fide wi^ 
the line to be divided. Thus^ if I would 
divide the line D^, I fet the divifiona from 
i towards Op G and ^; and intcrfcA it by 
drawing Ga, GC, Gc and GJ. Bnt if I 
had wanted to divide the line Dd^ I ihould 
have fet off the divifions the contrary way, 
aafid h^f made the infteriections froni F< 

e A s E m. 

To divide a line that is oblique to the ground 
line. 

LET C/, in Fig. 6, be the Kne given, and 
let it be fuppofed to make an angle 
of thirty degrees wilii the ^rpeiidicalar 
CD. If 1 want to cut off feven ^viikms 
ftom the point C, I iet ieven din&)ns from 
C td b s then, tsJdng the diftance from die 

vanifhing 
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^amlhing point i oS this Une^ to the {Mint 
of diftance E u^the perpcndi^lar I)£» and 
iibttiiig it off along the hori^^otal Isic to/n 
I draw the lincybf which wi)l interfect die 
lioc Ci in ii, the point reqpii^ed} C6 being 
equal to &ven 4iviik>n^ 

If froi9 £ I h^ve occaiioa to cut off my 
#a«bcf of diviiip»s mose,. I iet them 00" 
itom k t^waids A ; andy drawing Ikes from* 
y t^ th^ diviiioast I fibd the points re- 
<|iftkfd« 

In the £ime tommts may any other pa<- 
ralltls to this line be kiterfected; and if 
th^ Me to be interfecfied in a finular man-^ 
ntf^ the fame line wiU &rve for thcn^ ail^ 
as mFig. 14^ where the line «^, <iC» and 
ab\ are all divided hy Unes drawn from the 
point X to the divifions marked upon the 
gcQond line C^ k^ md e. [L] 

If I want oodiittg but a &i|^ pbiot in a 
gif en fituation upon the ground planey I 
mi;^ find its place in th^ perfpective planer 
hj fuppofing it to be tins interfecti<m of 
two lines, the fituation of which is given 1 

as 
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as by fuppofing one of them to be drawn 
through it perpendicular to the ground 
line, aiid the other to be a line drawn from 
the point of diftance, and interfedling it at 
a given diftance from the ground line. 
Thus if I want to find the perfpedlive place 
of the point U, in the plane X, Fig. 4 (aDs if 
I have occafion to fix the foot of a columit 
in that place) I meafure the diftance tJM 
from the perpendicular CD ; and fetting it 
off from G to J, I draw Ds, and conclude; 
that this line muft go through the pcripec- 
tive place of the given point it ; becaufe 
every point in this line Ds is at the diftance 
of the point U from the perpendicular CE. 
I then meafure US, the diftance of the 
point U from the ground line, and fetting 
it oiF from C to j I draw GC, which will 
cut the line Ds in the point u required. 

Otherwife, this point may be determi* 
ned by fuppofing one of thefe interfering 
lines to be parallel to the ground line ; for 
then I meafure the diftance US from the 
ground line, and, by a preceding rule, 
draw the line j&/ parallel to the ground line. 
Then meafuring the diftance UM from the 

perpen- 
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perpendicular, I fet it off from C to s, and 
drawing the line Dj to interfed: the line h\ 
I find the point u required. 

It is evident that any point upon the 
ground plane might, alfo, be found, by 
drafting lines making any given angle with 
the perpendicular, and ipterfeifling them 
at proper diftances from the ground line ; 
but the methods here deicribed are mucjv 
cafier. 

S E c T I o N 11. 

To divide line^ not lying upon the ground 
pkine. > 

C A S E I. 

To divide a line perpendicular to the ground 
pkne. 

IF ac, Fig. 15, be the image of a line 
perpendicular to the ground plane, and 
I have oecafion to cut off from the point a * 
io it any number of divifipns -, for example 
5, I take at random any point d in the ho- 
rizontal 
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rizofital line> and gener dly (as being more 
convenient) beyond the bounds of the pior 
ture ; and from thence draw a line de to 
any point e^ taken at pleafure in the ground 
line. I then fet oflF 5 divifions from e to /I 
in the perpendicular ek^ and draw the line 

fd. After thi$ I draw a line from the foot 
a of my objed^ parallel to the ground lii^, 
cutting de in the point /; and raifing a per*- 

^pemiicular from / to the line ^ find b ; 
and this line ib contains the 5 meafuresr re- 
qilired j which I, therefore, fet off from a 
to b in the given line ac. Thus ab is equal 
iofe. 

"jfhe line'^ and eky being once drawn, 
will ferve to meafure any other lines per- 
pendicular to the ground plane, always 
drawing a line parallel to the ground line 
frc«n the foot of the objeQ: to be n^eafured, 
to the line de, and then proceeding in the 
method defcribed above* 

In order to naealure objeds with the 
greater exa<3:nefs, the point d fhould be 
taken at a confiderable diftance from the 

perpett-- 
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perpendicular ek ; but the meafures will be^ 
the very fame at whatever diftafice it be 
taken. 

If a confiderable number of lines are ta 
b« raifed^ all of the fame height^ ftanding 
iu a right line, a line drawn from the va- 
nifliing point of that line, to the top of any 
of them, will touch the tops of them all, 
which fixes their height with very little 
trouble: For their tops, being'all in a Hne 
parallel to the line that goe^ through their 
bafes/ - a line going through them muft 
have the fame vani(hing point as if it had 
been fituated upon the ground plane. 

Thus the lines j, b^ c, dy Cyf^ &c. Fig* 
i6> reprefent rods of equal heights ftand- 
ing upon a line, the vanishing point of" 
'which is at ^. 

Alfo, if a number of objefts be of the. 
fame height in different parts of the pidture ; 
yet, if they all ftand upon a line parallel to 
the gfound line, they mufl all be drawn of 
the fame length. AH thofe marked dy in» 
this figure, are examples of it.^ [M] 
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Case II. 

To meafure a line oblique to 'the ground 
plane. 

LET the line be C^, Fig. 6, and let 
it be fuppofed that there be occafion 
to cut off 8 divifions from the point C, 

Draw CK parallel to the line yg^ and 
confidering CM as a new ground line, lay 
the given number, of divifions, viz. 8, 
from C to a-, join the points a and 
y with a line, cutting, the giv6n one in the 
point k; and Ck is the part required. Or, 

From the vaniihihg point g of the givea 
line C^ take gy, parallel to the ground 
line AB, and equal to gy ; on the ground 
line itfelf fet off the given length from C 
to [a] and a line joining [a] and [y] will cut 
off the required part C>J.as before. [N] 

The'laft method will be found moft 
convenient in general, not only on account 
•f it« being more correfpondent with the 

rules 
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rules given in the preceding fcdions 5 but 
alfo, that in this cafe, we do not encumbpr 
that part of the pifture, where the images 
are drawn, with unnecefTary lines and points. 

In this example, the given line Cg ilands 
upon the ground line AB; but the rules 
above wiU ferve for lines ftanding on any 
part of the ground plane. Should not the 
application immediately appear to the learn- 
er, he may take the following example : 

Suppofe C^, Fig. 8, ta be an indefinite 
line^ Aanding oa the ground plane at 
C, and let it b^; propofcd tq cut off a 
part of it, from C, equal to a given lengthy 
for inftanee, iq divifions. Find the pcunt 
[y3 by the dired:ions given above i and 
from C, parallel to the ground line* draw 
C^ ; then confidering Ci as the image of a 
line parallel to the ground line, cut off 
from C, by Part 5. Cafe i. a part Ca 
equal the given length, viz. looivifions, 
and a line joining [y] and a wiU cut the 
given line Cg- in i, the point fought. 

C2 If 



Digitized 



by Google 



^6 A Treatise o» 

if there be occafion to make fevcral 
other divifions in the given line C^ ; in of- 
der to fave the trouble of reducing thofe 
divifioAs to the line C^, make Cb equal 
the abfolute length of io divifions, suid 
thro* k^ draw bk^ cutting ^y produced, in d-, 
and /vrill be a meafuring point for the line 
Cgi fo that the divifions themfelves may 
be fet upon Cb at once, and lines drav^rn 
from thence to y, will cut the given line 
Cb in the defired points. 

' N B. The point d taay be found at once, 
by taking gd to gy^ as the height of the 
eye is to the perpendicular CL. 
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Part VI. 

Afummary account of all the ejfential rules 
for drawing in perJpeStive. 

AS I have laid down the rules^for 
drawing in perfped:ive at full lenjgth, 
and have illuftrated them by i confiderable 
number of examples, it may be ufeful to 
the learner t5 hzvt z, general view oi what 
is efiential to this art, or a fummary of all 
tlie rules, reduced into a imall compafs. 
This, therefore, I (hall endeavour to do 
for him. 

All lines that are parallel tp the ground 
line, or perpendicular to the, ground plane, 
in ihort, all lines that ar/e parallel to thst 
perfpedive plane, muft be drawn parallel 
to each other. All other parallel lines 
meet, or haye vamftnngfmt^ in feme part 
of that pUne. If the lines lie in any direc- 
tion upon the groun^ plane, they will va- 
nifh fomewhere in the horizontal line; 
which is, therefore, called the vamjhing Unr 
C3 of 



Digitized 



by Google 



3$ A Treatise on 

of that whole plane. If the lines be per- 
pendicular to the ground line, they vani(h 
in the point of fight ; but if they be oblique 
to it, or have a declination from the per- 
pendicular, the angle of this obliquity, or 
declination, muft be fet off from the point 
of aiftance on the perpendicular, and it will 
find the vaniihing point on the horizontal 
line. 

If the line to be drawn be not in the 
ground plane, but have an elevation above, 
or a depreffion below it, fet off the angle 
of elevation, of depreffion, from the point of 
diftance, on the horizontal line, and it will 
find the vaniihing point on the perpendi- 
cular. If the line have both an elevation 
or dep'eifion, and likewife a declination 
from the perpendicular, fet oiFthe angle of 
declination as before, and through the va*- 
nifliing point of declination fo found, draw 
a line at right angles to the horizontal line; 
lay the extent between this vanifliing point 
and the point of diftance on the perpendi- 
cular, along the horizontal line 3 and from 
the point laft found, fet off the given angle 

of 
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x>{ elevation or deprcifion, which will cut 
the linc» croffing the horizontal line, at 
right angles, in the vaniftiing point re- 
quired. - ; . 

y 

All the mcafurcs of lines upon the ground 
plane are to be laid down upon the grdund 
line, and 'the meafurin^ , point of all lines 
parallel to the ground line, i« either of the 
points of diftance on the horizontal line, or 
the point of fight. The meafuring point 
of any line, perpendicular to the ground 
line, is in the point of diftance, on the ho- 
rizontal line; and the meafurifig point of a 
line oblique to the ground line, is found by 
extending the cpmpafles from the vanifli- 
ing point of that line to the point of dif- 
tance on the perjffcndicular, and fetting it 
oflFon the horizontal line. 

A line perpendicular to the ground plane 
is meafured by a triangle, as was particularly 
explained, p. 31, Fig. 15. Laftly, aline 
oblique to the ground plane is meafured by 
drawing new horizontal and ground lines 
from the vanifhing point and foot of the 
given line refpe^ively, and taking a mea- 
furing- 
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'.fating prnit in diis new horhsoiital lines 
iuch^ that its diftance from ^e vanifhing 
pointy be to the diftance of the eye from the 
fame pointy as the height of the eye is to a 
perpendicular let fall from the foot of the gi- 
vca line, to the original horizontal line; then 
lines drari^n from this meafuring painty will 
transfer divifions^ fet on the new grounil 
line^ to the given image^ or the contrary. 
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Part VII. 

Some piore particuidtr dirediions^ to facilltaU 
the praSm ifdramng in particular xafes. 

S E c T I o N I. ^ 

Of drmoing circles^ 

I Have obierved that all curve lines may 
be drawn by finding a number of points 
,ia their cireumference^ and joining them 
with a fteady jband; and this might be 
deemed fufiicient.in a treatife^ which pro- 
^pofes to contain nothing hut the necefiary 
jrulesy familiarly ^plakied ; but> fince 
circles are lines that frequently occur in 
drawir^y I ^hall give iomit more parti* 
rCular directions concerning them. 

A circle is drawn with the moft eafe by 
firft drawing a fquare in which it is infcri- 
bed. If the projedion of the fquare be an 
oblong trapezium f the circle will have an 
oblong appearance^ that is^ it will be an 

oval^ 
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$valf or more properly, as geometricians 
have demonftrated, an ellipjis. Having 
therefore found the image of a fquare cir- 
cumfcribing the given circle, draw there- 
in two diagonals, and from their interfcc* 
tion draw lines to the two vanifhing points 
of the fides of the fquare, cutting the fides 
of the projeded fquare in four points, thro* 
which the image of the circle will pafs. 
Thefe will be fufficient, in general, 
to enable a perfon to draw that image with 
tolerable accuracy. 

Let abcd^ Fig, 17, be the image of the 
fquare, in which it is required to infcribe 
a circle. Having drawn the diagonals ad 
and bCy and found their interfcftion at e, I 
draw lines through e toy and g^ the vanifh- 
ing points of the fides (one of them making 
an angle x)f 40, and the other an angle of 50 
degrees with the ground line) and through 
the points in which thefe lines interfed the 
fides J draw the curve. 

If two of the fides of the fquare be pa- 
rallel to the grouhd line, as in Fig. 18, and 
confequently have no vanifhing points, I 

inter- 
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intcrfed the other fides, that vanifh in the 
point of fight C, by a line parallel to the 
ground line, as ef. 

If the figure be large, and very great ac- 
curacy be xequifite, the images of a greater 
number of points in the circumference mull 
be found ; ami by increafing the number 
of thofe points, the curve may be determi- 
ned to the grcatefl: nicety. 

If I want to draw the appearance of a 
number of circles, fufpended perpcndicu^* 
larly one above another, or diflTerent feAions 
of an upright cylinder, I firft draw th6 
image ^ of a fquare with a circle infcribed. 
Fig. 19, lying upon the ground; then, 
raifing the perpendiculars e^ f^ g, and h, 
I make another iquare 6, at whatever 
height is required. This fquare, being 
r^ed fo much above the ground plane, 
will appear very narrow, and confequently 
the circle infcribed in it will be very ellip- 
«tical. If I had made another fquare and 
circle, at the height of the eye, in D, they 
would both have appeared as a right line. 

Advan^ 
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Advancing above the horizon^ I draw 
the fquarc c, the lines which contain it 
being ftill drawn to the point of fight D ^ 
but as this fquare and circle are above the 
horizontal line, it is the under-fide of ffeem 
that we fee ; And as the fquare and circle d 
are ftill higher than c, they arc dilated ftill 
more ; and the higher I carry thefe fquarcs 
and circles, the lefs oval, and the more 
nearly circular will their appearance be. 

Another exwnple of fquares end circles, 
•in a diflfercnt polition from thofe laft de- 
scribed^ is exhibited. Fig. 2p. The edges 
of thefe reft upon the ground plane, and 
the whole figure is oblique to the ground 
Jline, leaking an aagle of 15 degrees with 
it. As the drawing of a figure like tjiis 
may be thought difficult by beginners, J 
ihall briefly defcribe the whole procefs. 

Having pitched ^pon. a point on the 
ground plane ^, wh^re I )¥puld chulp 
the neareft angle in the %cire to ft^j^ 
I draw. the )ine 4e to ^ point in the hori^ofi 
OHt of this pii^ure, making .at E an an^ 
of 75 degrees (the coniplement of 15) with 

the 
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flie pcqjendicular DE. tn order to cut 
this line at right angles by another line 
upon the ground plane, I find the point/,' 
by making the angle DE/' equal 15 degrees, 
the Complement of 75 to 90. In order td 
cut as much of the linc/d as I want for the 
fi4c! of the fquare (fuppofe 4 meafures) I 
take yiJ equal to flS> and thereby find i the 
meafuring point of the line JH, and of all 
its parallels, feveral of which will be 
wanted in this figure. Setting off 4 di- 
vifions upon the ground line, from x (the 
place where a line drawn through i and J 
would touch the ground line) I make Jg, 
equal to 4 meafures. Then raifing per- 
pendiculars from d, and g^ I make the line 
Ji equal 4 divifiohs 1 and, drawing the line 
fb, die firft fquare is compleated. This 
done, I draw lines from all the angles of 
it 9, Ai, gl, to the fame vanifhing point 
wiA de ; for thefe lines will determine the 
fize cf all the fquaresi and now I have no- 
thing to do but to fct off on the ground 
line, from jr, the place where a line drawn 
through ^ and J would touch it, the dif- 
tances at which I would place, the fquares 
from one another (fuppofe 4 divifions.) 

Thefe 
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Thefc I mark upon the line de^ from ihc 
meafuring point ^ ; ^nd when I have drawn 
the lines mc[^ nr, &c. to the vanifhing 
point yi and |iave raifcd perpendiculars from 
tlie points w, q^ »> r, &c. to the line% bk^ 
and ij, the fquares are completed; after 
which the circles will be infcribed in them 
with eafe. 

All this may be done in lefs time than 
the defcription of it can be tranfcribed^ 
and with as little trouble may the fame 
number of circles, in any other direction 
whatever, be drawn. . 

Cylinders, being figures terminated at 
both extremities by circles, they may be 
drawn by firft making a parallelopiped of 
the fame length, and infcribing circles in the 
fquares of each end of it ; after which, the 
line which belongs to the parallelopiped, 
being drawn with a black lead pencil only* 
may be wiped out. 

If the image of a diameter of any circle, 
fituated any where on the ground plane, 

be 
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be given, the image of that circle may be 
determined in the following methods. 

Case I. 

When the given image is parallel U the 
ground line. 

LET ab^ Fig. 21, be the given image; 
bifeift it in j, and through x, and the 
point of fight C, and points of diftance 
D, G,' draw uC, /jG, 2jD ; from 
cither point of diftance, D, draw lines, 
D^, Dj, cutting uC, in i and 4, and 14 
is a diameter perpendicular to the ground 
line. Lay down the diftances GE, DE oh 
the horizontal line to F and H, by which, 
through <z and b, draw F^/, F^3 and H^2, 
H^5 cutting tsQ and 2/F, in /, 3, and 
2,5 refpeiSlively ; conneft the points i,*2, 
b, 3, 4, 5, a» /, with a curve, which will 
be the image required. [O] 



C A $K 



Digitized 



by Google 



^8- A Treatise on 



C A s E II. 

When the given line is oblique to the ground 
line. 

FIND the image of a diameter which 
is parallel to the ground line» and 
tlieu proceed as in Cafe I. 

Thus, let [ab] be the given image i con- 
tinue it to the horizontal line at [g] ; take 
the diftance [gE,] and lay it on the hori- 
zontal line 'to [d] the meafuring point of 
[ab] y from [d] thro' [a] and [b] draw lines 
cutting the gronnd line in [e,:t]; h\{s6L 
[et] in [1] ind join pd] cutting [ab] in [hj 
the image of the center of the circle ; thea 
through [h] draw [os] parallel to the 
ground Une, terminating in [de] [dtj and 
[os] is the image of a diameter of the iama 
circle, parallel to the ground line. 

By thefe rules, the image of a circle, 
lying in any known plane, may be defcribed 
from Ae image of a diameter being given ^ 
An example of one, in a plane perpendi— 

culiur 
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tular to the ground plane^ is given in the 
figulre; where bgm is the vanifhing line of 
the plane and id the given diameter^ thus 
making ghy gr =i= gG, and hm^ rk =s bC, 
rC ; then through e, the middle of cd, 
dtzw gefy rneq and bpet^^ draw hc^ bd 
cutting ^ in o and/*; draw kc^ kd ciUting 
qntxti ;* and qy laftly draw mc^ i»i cutting 
t^b in p and t : and die points r, /, f, q^ 
dy py Oy n, connc<aed, will give the requir^ 
image* 

The methods delivered above become 
very ufcful wheh the images of a great 
number of parallel circles af e to be drawn ; 
for the vaniftiing points C, D, G, F, H, 
fervefor drawing the reprefentation of circles 
in aU planes parallel to the ground plane j 
^d ^, 6, ^, b, m, for all thofc Ijrinig iri 
jilanes parallel to the plane cfdo^ 
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S E c T I o N II. 
Of different ground planes. 

HITHERTO all the obje<as to be 
drawn were fuppofed to (land upon 
the fame ground pkne^ whofe vanifhing 
line is the horizon ; but in drawing land- 
fcapes^ and other things, it fometimes hap-, 
pens, that there are other uniform planes,, 
of confiderable extent, on which objeds/ 
are to be drawn. la this ^z&^y it will be 
' convenient to draw the vanifhing lines of 
thofe planes, and make ufe of them as ho- 
rizontal lines, for the objeds that are to be 
defcribed upon them. 

Thus, in Fig. 22, the plane a^ Cy a, a^ 
is the common ground plane, the van idl- 
ing line of which is the horizontal, line, 
paiilng througli D ; and to this point all 
lines upon the ground plane, perpendicular 
to the ground line, are to be drawn. . But 
the plane ^, has a depreffion of 1 5 degrees 
below the horizon. Its vaniQiing line, 
therefore, paffes through H, DFH, being 

15 degrees. 
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1 5 degrees^ and the plane ccc has an ele- 
vation of 15 degrees above the horizon. 
Its vanifliing line» therefore, paiTes through 
I> the an^e DPI, being 1 5 degrees. 

If the plane have a declination with 
r^>e<9: to the perpendicular^ or be ob- 
liquely fituated, widi rcQ>e€t to th^ ground 
plane^ its vaniihing line may be found by 
finding the tranifking points of two lines, 
drawn on that plane in any dire<ftion, pro^ 
vid^d they are not paralld to one an<M:her } 
for ihc vamfhing line required, will paft 
through both thofe vaniihing points. 
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Part VIIL 

A method of drawing in perJpeBive from the 
ichnography ofobjeSts. 

IF any perfon will t^e the pains to draw 
the ichnograpiy^ or. grouhd plaa of 
what he propofbs to draw^ exprefiing the 
true proportions of all the objeds he intror 
duces into it^ it will be eafy, afterwards^ 
to reduce it. into true. perfpedive«\ T!)m 
method I ihall illuftrate by an jexarojdei 
which will rendet it very eafy. * 

Let the obje<a to be drawn be the tri- 
angle abc^Vig. 23 ; and let its fituatton, with 
refpe<fi: to the grouud line^ be the fame 
that it has in this figure» being only pla-- 
ced on the oppofite fide pf it> and therefore 
in an inverted pqfition. . 

To find die vanifhing point of any of 
the fides of this triangle^ as [ac] I produce 
that line» till it meet the ground line in d, 
and draw E/i paraUel to zd by which 
means I find/ the vaniihing point required; 

fo 
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fb that, drawing y^y I conclude that the 
perfpedive reprefentation of the line [ac]* 
muft be a part of it. In order to deter- 
mine in what part of this line either of the 
extremities, as [c] is to be fixed, I lay a ru- 
ler from [c] to E, which cuts the line fd 
in c the point required. In like manner, 
the perfpedive place of [a] will be found 
to be in ^* 

By the fame procefs, G will be found 
to be th^ vanilhing point of the fide [be] 
and b the pcrfpeftive place of [b.] Thefe 
three points being joined, the triangle- is 
completed^ But there is no^ occafion to 
find, any tUng more than the direi^ions of 
the lines fd:, aiid K>, together wi4h the- 
points b and r, for the interfedions of the 
linf^ will fifid the point: i;.' 

The vaniftiing point of the line [be] 
naight toe been found by the fame method, 
but it was tinnecei&ry; becaufe it was de- 
termined, by joining the: points ^r, which 
were found as the ejctremities of the other 
lines, 

D3 If 
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If the body to be drawn be a fblid, I firft 
lay down the ground plan, and when I 
have reduced that into pcrfpeftivc, I raife 
Mther perpendiculars, or lines oblique to 
the ground plane, from any point in the 
ichnography, according to the rules laid 
down before. 

If I want no more than to fix the per- 
ipedlivc place of a fingle point upon the 
ground plane, as for inilance, that of [c] 
I draw a line through it in whatever direc- 
tion I pleafe, to the ground line, as to J, 
Then finding, as before, f the vanifhing 
point of ^at line, I lay a ruler from [c] 
to the point of diftance £, which cuts 
that line in ^, the point required. 

But a more ready way of determining 
the place of a fingle point as [a] Fig, 24, is 
to let fall a perpendicular a^, to draw 
the line from b to D, the point of fight (or 
the vanifhing point of the line zb, which 
is perpendkular to the ground line) and 
then, fetting off, on the ground line bd 
equal to ^a, to draw a line from d to F, 

the 
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the pdnt of difkince» cutting the other 
line in a, which is the perf pedtive point 
required. 

The line ia may be transferred to the 
ground line to c, as well as to d; and from 
thence a line may be drawn to G, the other 
point of diftance on the horizontal line. 
This figure fufficiently fhows, that both 
the lines ^F and cG will crofs the line 6D 
in the very fame place a. [P] 

When objeds are very complex, confift- 
Ing of a great number of fides and angles, 
it may be the moft convenient to divide the 
ichnography of them into fmall fquares; and 
having thrown the fquares into perfpeftive, 
to note the termination of every line, by 
marking its plaqe in the correiponding 
fquare. An example, in Fig. 25 (taken 
from Mr. Emerfon) will make this method 
perfedly intelligible. . 

In the lower part of this figure, the 
ichnography of a piece of fortification is 
4ividcd by fquares ; and in the upper part 

of 
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of it, thofc fquarcs arc thrown into per- 
ipedtive, and exhibit a view of the fame 
piece of fprtification j each point being 
placed in its cgrrefponding f(|uare. 

This IS a very conunon method of draw- 
ing in perfpedtive, and is galled tl^e method 
of Rctkidation. 
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Part IX. 

An eajy method of drawing in perJ^eStive 
without previous menfuration^ by means of 
an inftrument to take the angles under 
which 6bje£ls appear ^ 

THE rules before laid down for draw- 
ing in perfpcdlivc, fuppofe a previous 
knowledge of the real diftances^ magni- 
tudes, and relative portions of all the ob- 
jecfts that are introduced into the picture. 
But, in many cafes, a perfon may be 
{o iituated, that this knowledge cannot be 
obtained ; and in many cafes, likewife, 
tlie labour which this method requires 
would be exceedingly troublefome and dif- 
couraging. I ihall, therefore, in this part, 
defcribe a method of drawing any objeds 
in true perfpeftive, without moving from 
^e place in which they are viewed. It is 
alfo a method of drawing that is very Am- 
ple 1 it requires the knowledge of very few 
technical terms ; and the rationale of it is 
fxtremely obvious. 

To 
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To fupply the place of adual menfura- 
tion, I provide myfclf with an azimuth qua- 
drant^ a Sifforis theodolite^ or any inftrumcnt 
by which I can find the elevation of an 
obje<fl^ and likewifc its angle c^ declination 
from the perpendicular going through the 
point of fight. 

Haying this inftrument, and placing 
. myfelf at what diftance I think moft con- 
.venient^ from any obje&s tha^ I propofe to 
draw ; I lay c^wii, upon the. paper of my 
.drawing-board^ only two lines> cxoKing one 
another at right angles; one of,tl^(n ,FG, 
Fig. 269 to reprefent the horizon^ and the 
other CE the perpehdicidar>. pafling through 
the point of fight; D. I alfi> chufe.wh^ti;- 
ever diftance I think proper to work jit, 
and fet it oflF from D to E. 

Having thus prepared every thing for 
the operation, I pitch upon ?ny point jp 
an objed; before me, as that which cqi;- 
refponds to ^, and, by the help of my in- 
ftrument, firft of all, find its declinatiK)^ 
from the perpendicular to the right or l^t 
Jiiand, §uppofing it to be 10 degrees, to 
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the right, I fet off the angle DE^ equal to 
lo degrees, and conclude, that the point I 
want to fix muft be fomewhere in the per- 
pendicular ae. To find in what part of 
this line the point is, I, in the next place, 
take it» elevation above the horizon, and, 
fuppofing it to be 20 degrees, I make ab 
equal to /zE, and the angle abx equal to 20 
degrees, which finds x the point required. 

In this method may the fituationf of any 
other point be found, arid thefe points, be- 
ing joined by lines, the whole objcft will 
be delineated. 

But if the objefts to be reprcfcnted con- 
t^ many right lines^ that are parallel to 
one' another, fuch as occur in buildings, 
machines, &c. there will be no occafion 
to take many points 5 becaufe the fituations 
of the lines may be determined by vanip^ 
ing points, found by the help of a few rf 
thtm. Thus having found y in the fanie 
manner as I found x, and knowing that 
tfle line xy is parallel to the horizon -, I 
|)roduce it till it touches the horizontal 

line 
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line in c ; which is, therefore, the yaniffi- 
ing point for that line, and all that are pa-- 
rallel to it, feveral of which are reprefented 
in this drawing. The diftance at which 
thefc parallels are drawn, may either be 
guefled by the eye, or be determined with 
more accuracy by finding a point at one of 
their extremities, in the manner juft now 
dcfcribed. 

Alfo, if I know the angle that any line, 
as yz^ makes with another line, as :cy, the 
fituatioh of which is known, I have no 
occafion to take any point, in wder to. 
determine the diredion of it. In this 
Fig. oy^ reprefcnts a right angle, which 
is that y^hich moft frequently occurs in 
buildings, machines, &c. To determine, 
therefore, the fituation of the line yz, I 
confider that r, the vanifhing point of yx^ 
makes the angle DEr equal to 20 degrees, 
the complement of which, from 90, is 70. 
I, therefore, make the angle D£H equal 
to 76 degrees, and a line EH produced till 
it meets the horizontal Kne (in a plac? 
without the bounds of this jpi^urc) g[ive^ 
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the vanifliing point of yz, and of every 
other line at right angles wiA the line xy. 
To ' this point, therefore, I draw the line 
yz, and all the others in that figure that 
ar£ parallel to it. 

The Ipoint x is to the right hand of the 
perpendicular, and it has an elevation 
above the hori2:on ; but it can require no 
particular inftruftion, or example^ to be 
able» from this, to fix any point to the 
left hand of the perpendicular, and one 
that has a depreffion below the horizon. 

If I would introduce meafures into a 
drawing made in this manner, or find a 
fcale for the piiShire ; I meafure fome one 
line in the original^ ^ kf. In order to 
this, from r, the vanifhing point of the 
line i/i I take cd equal to rE, which gives d 
the meafuring point of the line; and from 
this point I draw two lines, one from each 
extremity of the line kf to ib in the line 
that bounds the pidture, or any other line 
drawn parallel to the horizontal line. Then 

I divide 
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I divide the line 7^ in die fame ptepor^dn 
as i/i and by this means I get a fcalc, 
by which I can meafure any other line in 
the pidure, or infert in it other objeds of 
any given magnitudes, according to the 
rules laid down above. 



*• 
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P A R T X. 

Of ortbographicd perJpeSlhe. 

IN the methods of peripe^ve^ the rules 
of which have been laid down in the 
preceding parts of this treatife^ the eye of 
the fpe<5tator was fuppofed to be placed at 
a definite diftance from the perfpeAive 
plane ; they may, therefore, be called^-* 
reograpbical methods f in allufion to the fte- 
reograpbic projection of the fphere, in 
which the eye haa a fimikr fituation^ or 
rather, fince the fituation of the eye, in the 
conunon method of perfpedlive, is variable, 
the term Jctnograpbic may be more propen. 
But there is another mediod of peripedive, 
in whkh die eye is fuppbied to be placed' 
at an infinite diftance from the perfpeftlve 
plane. It may, therefore, be called ortbo-- 
grapbfCp in allufion to the method of pro- 
jedling the fphere orthographically. 

This method of perfpeftive is peculiarly 
adapted to the defcription of machines, and 
other things, the magnitudes of which bear 

but 
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but ^ fmall proportion to the diftance 

which they arc generally viewed. 

A clearer idea may, perhaps, be concei- 
ved of this method qf perfpeftive, by con- 
fidcring what kind of a fliadow of an objefl: 
would be projeded upon a pUne, by the 
rays of the fun felling perpendicularly, 
upon it. For the diftance of the fun is fo 
great, that all its rays may be coniidercd as 
coming parallel to one another. 

Since there can be no nK>re than two 
pofitions of a right line with r?fpe<3: to the 
rays of the fun, viz* perpenSmhrf oj ob^ 
Ufue^ the perfpeftivc of lines in this ortho- 
graphic method; is qcn3apr9heinded in two< 
cafes, and that of angles in another. ^ The 
pofition of a line, pardlel to the rays, does 
not deferve to be called a cajh, because the 
im^ge of it is nothing more than a point. 

If the line be perpindkular to the fun's 
rays, /. e. to the vifual ray, the image of 
it upon the perfpeftive plane -will be a line, 
of exaiftly the fame length. Thus if AB, 
Fig- ^7- be a fedlion of the perfpedlivcf 
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plane, and I would lay down the image of 
any line/ as g/J I make cd of exaftly the 
fame length ; for it is plain that it would 
be the ihadow of the line efi the rays 
coming in thq direction of ed and fe. 

If the line be oblique to the Vifual ray, aS 
ce^ I lay it down with the faifte degree of 
obliquity to the fedlion of the perfpeftive 
plane w Suppofing it to be 25 degrees, I 
make the angle dee equal to 25 degrees, and 
the perpendicular let fall from ^, the remote 
extremity of this line will intercept cd^ the 
image required :_ For it is evident that cd 
would be the 0iadow of the line ce in 
that fituation. In other words, the image 
of any line is always the co-fine of the an- 
gle of its elevation above the perfpeftive 
plane, the line itf«If being confidered as 
radius. 

I {hall illuftrate this method of drawing 
in perfpedtive by examples, in which both 
the methods may be compared. 

Fig. 28 reprefentS a front view of 1 
cube, drawn in the common method of 
perfpe<aive. It ilailds upon the grocind 

E plane^ 
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plane, and its upper fide is terminated by 
lines drawn to a vaniftiing point in the ho- 
rizontal line* Only two of the fides are 
vifiblc in this pofition. The image of a 
circle, infcribed on one of its i^des is a cir- 
cle, that of the other an ellipfe. 

In the orthographic method, the vifu- 
al rays being equally perpendicular to every 
part of the fide that is oppofcd to it, all 
that can appear is a plain fquate, with a 
circle infcribed, as in Fig. 29. 

Fig. 30 reprefents the fame cube in the 
common method of perfpe\ftive, in a fitua- 
tion oblique to the eye, one of the fides' 
being placed at an angle of 25 degrees, 
and confequently the other at an angle of 
65 degrees. In this pofition three of the 
fides appear, and the images^ of all the cir- 
cles are ellipfes. 

Fig. 31 reprefents the cube, in the fame 
fituation, viewed orthographically. The 
fide cd was found by drawing ce^ Fig. 27, 
equal to the true length of the fide, ma- 
king the angle dee equal 25 degrees (being 

the 
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the angle that this fide was fuppofed to 
make with the vifual rays) and letting fall 
the perpendicular ed^, fo as to intercept tho 
line cd^ the projected length required* 
The length of the line ^r. Fig. 31, was 
found by taking the line de^ Fig. 27, the 
£ne of the angle of elevation of the former 
line. It might have been found by placing 
the line ce at an angle of 65 degrees, and 
taking the co-fine of the elevation, as before. 
For, reverfing the figure, the line ce will 
be feen to be in that pofition, and (/* equal 
to de will be the line required. 

Bife^ing the fides of the two parallelo- 
grams made upon thefe lines. Fig. 31, points 
are found {oi the termination of the axes of 
the ellipfes, into which the infcribed cir- 
cles are projedled. 

Only two of the fides oi the cube are vi- 
fible in this pofition, becaufe one line in 
the figure, viz. cb^ is perpoodicular to the 
yifual ray. 

If the pofition be changed, and dx be 

confidered as the bale, it will reprcfent the 
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cube refling on that iingle line ; the line 
cb being drawn forwards y fo that cd^ or 
hx will make an angle of 25 degrees. with 
the perpendicular; the confequcnce <rf 
which will be, that the upper fide of the 
cube cbyh will come into view. 

If the figure be fuppofed to reft on the 
line yby it will reprefent the cube leaning 
ftill more forwards, and more of the upper 
fide bcxd in view. 

Inftead of the cube beipg fuppoicd to 
reft on a fingle line, in thefe cafes, we 
may conceive it to be viewed obliquely, 
the eye being raifed abpvc the plane on 
which it ftands; fo that the upper fiide of 
the cube may be feen, without its being 
raifed towards the eye. 

If I would reprefent tV?e fides of this 
cube as feen orthographically, it is evident 
that it muft bo(^ iland obliquely, as in Fig^ 
3 1 ; and alfo that the eye mufi: be elevated 
above the plane on which it fiends. Sup- , 
pofe then, every thing elfe in this figure 
remaining the Uvo^, the eye he raifed la 
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degrees, as in Fig. 32, it will be evident, 
that the lines ch and dx muft be made 
fhorter than the correfponding lines in the 
preceding figure, for being inclined 10 de- 
grees to the vifual ray, they muft be Icf- 
fened in the proportion of the co-fine of 
that angle to radius, and reduced from the 
Ifength r/. Fig. 27, to cj. Alfo every 
line in the figure, parallel to them, muft 
be made of the fame length. 

The lines cd and cb muft now no longer 
be one line, for the upper fide of the cube 
will be feen^ and confec^uently the bale 
would be feen too, were the figure tranf- 
parent. 

In order to determine the reduce4 
lengths of the fides cd and cb^ and at the 
fame time the angle they make with each 
other, in this fituation, I lay down the 
fides and angles DC^ Fig. 33, in their real 
fize and pofition, and draw O, from the 
point C, ia the fitqation in which a plane 
would pafs through the eye and that point, 
in the pofition given before, /. e. fo as to 
make the angle ^Cb equal 25 degrees, and 
^D equal 65, Perpendicular to Ce^ and 
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through the point b I draw the line be, 
and produce it till it meet the line CD, 
continued, in f. Upon the center ^, 
with the radius eC, I defcribe the arc Cb, 
and from h I fet oiF hg equal .to the an- 
gle of the elevation of the eye. Then pa- 
rallel to eh^ I draw gCy cutting the per- 
pendicular Qe in r, the poiht into which 
.C will be projcfted. Joining cb^ I have 
the image of the fide Cby and drawing D^ 
parallel to Ce^ to cut fc in d, I get Jc 
for the other fide. Alfo the angle dcb^ is 
the proj edted jngle required. [R] 

Accordingly, in Fig. 32, 1 make deb the 
lame angle as that in Fig, 33, contained 
under the fame fides -, and completing all 
the parallelograms, the projection of the 
whole figure is determined. 

If the line r^ be pot drawn parallel to the 
ground line, the angle it makes with it, ad- 
ded to the angle m:b, muft always make 10 
degrees, or any other angle that is required. 

laftead of fuppofing the eye to be raifed 
ubove the plane of the bafe, the image 

would* 
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would be* the fame, if the cube were fup- 
po&d to reft upon the comer r, the hne 
-ri leaning forwards, in an angle of 10 de- 
grees. 

It may be convenient to apply this me- 
thod of orthographic pcripedtive in draw- 
ing very complex figures^ when it would re- 
quire a good deal of time to find the va^ 
nifliing points of all the fides. If a view 
in commcMi perfpc6kive be neceflary, it will 
l>e eafy to reduce this orthographic projec- 
tion to it by the rules laid down, in Part 8, 
to draw the perfpefitive appearance of ob- 
jeds from their icbnograpbyy which is gi- 
ven by this orthographic method. 

In drawing machines in general, there is 
no occafion to lay down angles and fides 
with this exadncfs. It will be fufficient 
to lay down the ichnOgraphy of the objedt 
to be defcribed; as for example, the paral- 
lelogram, in Fig. 34, in whatever pofition 
may be thought moft convenient, and 
drawing the elevation in perpendiculars over 
the bafe. Thus in Fig. 35, a hollow paral- 
lelopiped, or trough, is rcprefented ftanding 
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upon the bale . of Fig. 34. A figure like 
this is perfectly intelligible, and much 
more eofy for a workman to copy after 
than any other drawing whatever; becaufe 
all the dimeniions are taken from a com- 
mon fcale, and the imagination may be 
fufficiently affifted to conceive of it by good 
fhading. It might not, perhaps, be amifs 
for perfons who are learning to draw in 
perfpeftive, to begin with this Simple me- 
thod, and accuftom themfelves to it for 
fome time, before they attempt any 
Other, [S] 
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P A R T XI. 

Of Jhadows. , 

WHEN objecfts are (ctn in a ftrong 
light ifluing from one place, they 
projedt Jhadowsy which it is very conveni- 
ent, at leaft ornamental, to draw in the 
perfpedtive views of them ; I propofe, 
therefore, iji this part, to lay down rules 
fpr delineating thefc fliadows, beginning 
with thofe which are projcded on thc^ 
ground plane on which the pbje6ts Hand, 
as being the moft common, and the mofl 
ufeful cafe. 

Se ction L 

9*0 draiv the Jhadmvs of bodies on the fame 
planes on wbicb tbey are ftuated. 

SINCE rays of light always ifTue in 
ibraight lines, it is evident that the flia- 
dow of any objed wiU cover juft a$ much 
Ipace, as it would hide from an eye fituated in 

the 
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the place of the luminous body. For the fame 
rcafon, the fliadow of any point of an ob- 
, jcct muft be fomewhere in a right line 
drawn on the ^ground plane, from a |K>int 
^rpcndicularly under the luminous body, 
through the pcnnt that is perpendicularly 
toider that whofc (hadow is required ; and 
the precifc point of this line on which the 
^dpw will fall, will be determined by a 
right line drawn from the luminous body 
through the point of the object. 

This obfcrvation fupplies a rule for pro- 
jecting the fliadows of all bodies whatever* 
Find the point upon the ground plane that 
is perpendicularly under the luminous body. 
.From, this draw right lines through per- 
pendiculars let fall from thofe points, the 
Shadows of which are required, and inter- 
^oct thei^ by right lines <irawn :from tH^ 
luminous body through thoie points^ 

Thu6, in Fig. 36, if the Imnimms body 
he at a, perpendicularly over ^, upon the 
jgxound plioe, and it be required to find 
mhctc die fhadow of r, Ae top, of die line 
-cd (in one angle d the folid [x] ) will fall ; 

fince 
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fince cd is a line perpendicular to the ho- 
rizon, I draw a right line through b and dy 
and drawing another right line thrcmgh 4 
and r, interfeft it in ey which will, there* 
fore, be the place of the fhadbw required* 
Finding, in the fame maimer, f the placo 
of the fhadow of ^, and B the place of the 
fhadow of /, and joining the points //> ^, f 
and b, I have the out-lines of the fhadow 
pf the whole folid [%]• 

If I want the fhadow of the rod [y] 
which flands oblique to the ground plane, 
I let fall a perpendicular kl from the top 
of it, ky td the ground plane, and drawing 
the lines ak and bJ^ I find that they inter- 
&&, each other at ;w; which, thcrefodi, 
marks the place of the fhadow of ^ ; and 
fince the rod is a flraight one, and coiifc* 
quently all the points of the fliadow moft 
fall on the fame right line, I draw a lioc 
from di the foot of the rod, to m^ and thufl 
get the fhadow of the whole ipd* 

in the fame manner may be drawn the 
fhadows of folid bodies, the bafes erf which 
projecft beyond the perpendiculars let frfl 

from 
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from them. Firft find the place where the 
pcTfiendicular would fall upon jthe ground 
plane within the folid, and proceed with 
it^ as if nothing folid had been in the cafet 

If the fhadows of objedls be made by 
the light of the fun, the fituation of that 
luminary, with refpeft to the pifture, muft 
be determined, and this is done by the 
help of the following confiderations. 

By reafon of the immenfe diflance of th^ 
j(an, it muft always be fuppofed to be in, 
or over fome .point in the horizontal line, 
m which the ground plane, when extended 
to an in&nite diftance, U conceived to va- 
mfh ; and . the particular point in the 
horizontal Une muft be determined ffom 
the number of degrees that the fun is iitu- 
atcd to the right or left hand of the per- 
pendicular that goes through the point of 
fight 5 in the fame manner as the vanifhing 
point of a right line upon the ground 
plane, that is oblique to the ground line, is 
ibttnd« 
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IfyfbrinftancCy the fuabe 36 degrees to the 
left hand of it^ I make the angle DEH, Fig* 
37, equal to 30 degrees, and H will be 
that point in the horizontal line over which 
the fun imay he fuppofed to be perpendi- 
cular ; and nothing is now wanting to fix 
its prccife place above the horizon, but to 
know its altitude 9 which is laid down in 
the fame manner as the vanifliing point oi 
a line that is elevated above the ground 
plane. If, for inftance, the fun be 35 de- 
grees high, I make HI equal to HE; and, 
railing the perpendicular HK, make the 
angle HIK equal to 35 degrees, and K will 
be the fun's place. 

If, now, I would draw the Ihadow of 
any objedt made by the fun in this fituation, 
I fuppofe K to be tlie place of the candle 
41, in Fig., 34, and H to be b, the point 
upon the ground plane that is perpendicu- 
larly under it, and 1 proceed cxa<9:ly as in 
that example. Thus, to draw the ihadow 
of the Iblid [x] Fig. 36, the place of the 
fun being at K, I draw H^, and interfe<^ing 
it by K^ in r, I have the place of the (ha-^ 
dow of ^ J and joining acy. I have the fha-# 
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dow of the perpendicular line ab. In like 
manner I £nd d$ the fhadow oi /» at du: 
top of the line.g/'s and alfo g^ the fhadow 
of the vertex of the line hi. Then, joining 
thefe points, I have the fhadow of the 
whole objed: [x] ; for it is evident, from the 
pofition of it, that the fhadow of any other 
line in the figure muft fall within that of 
thefe. 

When, as in this example, the place of 
the fun is fixed above the horizontal line, 
it is evident, that the fhadows will be pro- 
jeftcd as falling towards the fpcftator, and 
that they will always be larger thin the 
objedts. To draw the fhadows which arc 
made by the fun, having the fame degree 
of elevation behind the fpedator, which 
will make the fhadows fall nearer the hori- 
zontal line> and lefs than the objedts i the 
perpendicular from H, Fig. 37, mufl be 
let fall to L, and the angle HIL mufl be 
iflie fame as HIK. in the former cafe ; and 
then, if the point L be made ufe of, in- 
ftead of K j as thefe points are fituatedon 
the contrary fides of the horizontal line, 
the fhadows of objc<3:s will be reprefented 
as they would be made by the fun placed 

on 
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on the back of the fpedatc^i and iAn$ po-* 
iition of fliadows is generally thought mote 
agreeable in a pidture than the other. 

To find, in this manner, the fhadow 
of the line ai, in the iblid [x] Fig. 39, I 
draw Ha to the foot of it, and LA to the 
top, interfe£ting each other in r, the place 
of the (hadow. Finding, in the iamc 
manner, where the fhadow of the line ef, 
behind the body, would fall, I join that 
point and r, by a line which cuts the fide of 
the figure in d, where only the fhadow begins 
to be vifible. Thus joining a, Cp and d, 
the fhadow of the folid [x] is completed. 

In both thefe cafes, the fun is fuppofed 
to be fituated either iefore, or Mind the 
picture. If it be in the plane of the pic- 
ture, it is evident that its placp mufl be in 
the horizontal line, at an infinite diflance 
from the point of fight. Gonfcquently all 
lines proceeding from it may be fuppofed 
parallel to one another. To draw the fha- 
dows of objects made by the fun in this 
fituation, draw lines parallel to the hori- 
zontal line from the foot of the object^ 

and 
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and interfect tkcm by liaes making angles 
with the horizontal line equal to the fun's 
altitude^ 

This practice is very cafy by means of 
Jtbe drawing board and fquare* Thus if I 
would draw the ihadow of a folid [x] Fig. 
40 ; with the ruler of the fquare parallel to 
tfie ground line AB* I draw ac, and fixing 
the moveable tranfverfe of the ruler in 
the angle of the fun's elevation, I draw the 
line bcy which gives c for the place of die 
ihadow for^^ In the fame manner alfo, 
I find d the place of the (hadow^f ^; and 
joining the points dc^ I get the fhadow 
of the whole figure j though it is fo fitu- 
ated, that part of it is hid by the object.. 
If there be ever fb many lines, the ihadows 
of which are to be found, once fixing4of 
the ruler ferves for them all. I have no- 
thing to do but to Hide it along the draw- 
ing-board, till I come to the points from 
which the lines are to be drawn, both for 
the lines that are parallel to the horizon, 
aad thofe that interfect them* 
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To draw the fliadow of the folid [y] Fig. 
40, which lies oblique^ both to the horizon, 
and to the ground plane, I draw ac from 
the foot of the line ab^ parallel to the ho- 
rizon ; and fixing the moveable tranfverfe 
6f the ruler, fo as to make an angle eqiial^ 
to the fun's altitude, I draw be. In the 
fame manner I alfo find gy the fhadow of/; 
then drawing gCj and joining cd^ the place 
where the neareft extremity of the folid 
touches the ground, I am able to coraples^t 
the outline of the whole fhadow ; for the 
fhadows of all the other lines mufl fall 
within thde. 

Let it be obferved, that it makes no dif- 
ference in the fhadow, whatever be the 
height, or fhape of obgedts, provided their 
tops, and every part of them, be in the 
fame right lines proceeding from the lumi- 
nous body. Thus the fhadows of the fe- 
vcral objeda /j, ^, r, and ^, Fig. 41, per- 
fedtly coincide, from the plane where each 
of them begins. 



Section 
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Sec T ION IL 

Ofjljadonvs intercepted by other ohjeBs. 

HEN the (badow of a line falli 
upon any olyedt, it muft neccfla* 
rily take the form of that obje(a;. tf it 
fall upon another plane, it will be a right 
line, and if upon a ^obe, or cylinder* it 
will be circular. 

If the body intercepting it be a planft 
whatever be the fituation of it, the ihadow 
falling upon it might be found by pro- 
ducing that plane till it intercepted the 
perpendicular let fall upon it from the lu- 
minous 'body ; for then a line drawn from 
that point would drtermine the ihadow, 
juft as if no other |^me had been con** 
rerfted. 

Sut the appearance oi all thelb £iadow$ 
may be drawn with lefs trouble, by fst&, 
drawing it through thefe interpofed objects, 
as if they had not been in the way, and 
-then making, the ihadow to afcend perpen- 
dicularly 
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dicularly up ev^ry perpendicular plane, 
and obliquely on thpfe that are fituated ob- 
liquely, in the manner that I fhall now 
defcribe. 

Finding that the fhadow of the upright 
pole ay Fig. 42, would have reached, in a 
ftraight line, to by if it had not been inter- 
ceptejl by the objeia [x]j I firft draw the 
fliadow through that objea;, and finding 
that it firft touches it at c, where it muft 
afcend perpendicularly to the ground line, I 
raife the perpendicular cd\ and ftnce the 
upper Surface of this body is a plane, pa- 
rallel to the ground plane, I make that part 
of the (hadow de parallel to the reft of the 
Ihadow upon the ground plane. 

If the firft fide «f the interpofing objeft 
that Ae ihadow falls upon be hid from the 
eye, as in Fig. 43, I ftill draw the line aby 
as if it were vifible, and where the (hadow 
meets with it, raife the perpendicular bg, as 
before. Or, I may begin at the termina- 
tion of the (hadow, and tracing it back to 
the place* f, where it cuts the interpofing 
body, find the point/, where it left that 
F 2 new 
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new furface, and draw the part fg of the 
fhadow parallel to the reft of it, as before. 

If the furface of the body interpofed be 
an inclined plane, I find, by perpendiculars, 
as a and ^, Fig. 44, both where the fhadow 
enters the oblique furface, at Cy and 
where it leaves it at d\ and then joining 
the points c and dy I have the direction of 
the fhadow on that oblique plane. 

If thefe planes change ever fo often, I have 
only to draw perpendiculars from them all, 
and the direftion of the fhadow will be 
found with great eafe. 

If I want a fhadow of only part of an 
objeft, or an objeft not flanding upon the 
ground, as for inftance, the part [ab] Fig. 
44, I fuppofe it to be continued to the 
ground, and I find where the fhadow of 
[b] falls, as at ^, in the fame manner as if 
the pillar had been no higher ; and then 
the part at^i lying upon the ground plane, 
together with the part de^ upon the incli- 
ned plane, will be all the fhad(Kv of [ab] 
required. 

If 
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If the pillar reach no higher than [b] 
and It had been required to find on what 
part of the inclined plane its fhadow would 
terminate ; I fuppofe the objedt to have 
been continued higher, till fome part of 
the fhadow had fallen upon the ground 
plane, as at f\ then drawing the perpen- 
dicular bdy I find dy the place where the 
fhadow would have left the inclined plane, 
if the obje£t had been continued \ and the 
point Cj where a line from [b] cuts the 
line dcj is the termination of the (hadow 
required. 

If the objeft upon which the fliadow is 
thrown be circular, the ftiadow will be 
circular. It muft, therefore, be drawn 
with juft fuch a degree of curvature, as 
the body itfelf would haye had, if it had 
been interfedted by a plane in the direction 
of the fhadow. Thus, in Fig. 45, when 
the fhadow of the pjole comes to the cylin- 
der, lying obliquely to the horizon, it goes 
over it, in the form of an ellipfe, fuch as 
would have been made, if the cylinder had 
been interfedted by a plane in the dire<ftion 
of the fhadow. The curvature may be 
F 3 drawn 
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drawn with fufficient accuracy, by obferving 
where the fhadow cuts the line reprefenting 
the bafe of the cylinder, and raifing a per- 
pendicular on that point, equal to the cy- 
linder's apparent diameter, for this will 
find the place where the ijiadow goes over 
it. Thus, the fhadow croffing the bafe of 
the cylinder at a^ I raife the perpendicular 
(iCj cutting the line reprefenting the higheft 
part of the cyliader in r, and the fhadow 
will pafs over that point. 



Section IIL 
Of faint Jloadows. 

HEN objeflis are not fuppofed to 
be viewed by the light of the fttn, 
or of a candle, but only in the light of a 
.cloudy day, or in a room into which the 
fun does not fhine, there is no fenfible 
fhadow of the upper part of the objeft, and 
the lower part only makes the rjeighbouring 
parts of the ground on which it flands a 
fittle darker than the refl. This imperfed, 
obfcure kind of fhadow is eafily made, 
jbeing rjothing mofc than a fhade on the 

ground, 
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ground,: appofitc to the fide on which the 
light is fuppofed to come ; and it may be 
continued to a greater or lefs diftancc, ac- 
cording to the fuppofed brightnefs of the 
light by which it is made. It is in this 
manner (in ord?r to fave trouble, and 
fometimes to prevent confufion) that the 
fhadows in the greater part of drawings are 
made. Examples of thefe (hadows jniay be 
feen in Fig. 15, 16, 26, and fome others 
in this work. 



Section IV. 

To drann) the refleSted images $f objeBs in 
mater. 

THE appearance of the image of any 
objeft, as viewed in a plain mirrour, 
is exactly of the fame dimenfions with the 
image itfelf, but inverted with refpe<3: to it* 
If, therefore, from the foot of the repre- 
fentation of any objedt. Handing near the 
water fide, a fimilar image be drawn down- 
wards, in an inverted pofition, of the^fame 
length and form with the rcprefentation 
Ufelf, the part that falls upon the water is 

the 
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the reflefted image, or as niucl> of it as can 
be feen in that fituation. 

Thus ^, Fig. 46, is the reflefted image 
of the obje<9: a, ftanding clofe to the water 
lide ; c is as much of the image of ^, 
ftanding upon the plane, at fome diftancc 
from the water, as can be feen in that po- 
fition ; and e is as much as can be feen of 
the image of yi ftanding upon ati eminence 
near the water. 

If the object be oblique to the ground 
plane, as h, give the image g an equal de- 
gree of obliquity, and that will exhibit the 
true image required. 

Thefe objects are uniform throughout. 
When objects of other forms are to be re- 
prefented, let it be remembered, that, 
fince thefe images muft be inverted, that 
part which is higheft in the object muft be 
loweft in the image, and vice verfa. Thus 
the tops of trees, and the heads of men 
muft be drawn the fartheft from the brink 
pf the water. 

Part 
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Part XII. 

General advices and direilions^ relating to the 
art of drawing in perfpeSlive. 

IT difcourages many perfons, who wDuld 
be glad to learn the art of per/pedive, 
to think that they muft be obliged to mea- 
fure every thing that they draw ; and, it is 
true, that all the rules of perfpeftive, 
except thofe laid down in Part ix. do 
iuppofe the objefts to have been mea- 
fured, and no drawing can be perfeftly 
accurate without it. But where extreme 
accuracy is not required (as indeed it very 
feldom is) there is little occafion to mea- 
fure any thing ; and yet a perfon who has 
a juft idea of the nature of perfpedUve, will 
make a drawing infinitely more juft, and 
agreeable, than another perfon can, who 
£hall even meafure every thing. 

This is mor6 cfpecially the cafe where a 
great number of parallel lines, cutting each 
other at right angles, or any gi»en angles, 
are to be reprcfented ; fuch as always oc- 
cur 
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cur in drawing buildings, machines, fur- 
niture of houfes, &c. For fince all pa- 
rallel lines, not parallel to ihc pifture, have 
the fame vanifliing points, if a perfon only 
know where to fix thofe points, fo that 
lines drawn from them fhall make any 
given angle with one another, his drawing, 
by the help of thofe points, will be far more 
agreeable to truth, and look infinitely 
better, than if he had gone to work with- 
out that previous, knowledge to guide him. 
fiefides a perfpedive drawing is always 
made in far lefs tin^ than any other. 

A perfon who underftands this 2Xt, has 
nothing to 4o but to judge by his eye of 
the proportion of obje^fts, and all his 
lints are fore to be perfe^flly true upon that 
Ic^pofition I and, ther^orei the whole will 
]b confilbnt with itieif. But th^ random 
^ie%n^ may, in one fraught, make a 
fiundred different fuppofitions; ^d as it 
^s a great chance if any twd of them agree, 
^ whole will be very inconfiftent with 
^tfelf, and, therefore, muft make a very 
^ukward «f>pearance. 

Thi? 
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This confideration, I think, is a matter 
of confequence for the encouragement of 
young defigners. I {hall, therefore, give 
them an example of it, in my own pradice. 

The drawing, plate vir, which is a per- 
ipedtive view of an efedtrical machine of 
my conftruftion, was made when I had 
very little knowledge of the theory or 
pradice of pcrfpedtive. I only knew how 
to fix vanifliing points in the horizontal 
line, according to any pofition of line$ 
upon the ground plane ; but as all the 
|danes in this machine were cither per- 
pendicukr to the ground plane, or parallel 
to it, I was fcnfible that I wanted no other ; 
2tnd though I knew but little of the dodlrine 
of perfpeAive meafures, I could judge 
nearly enough of the proportion of the 
fcveral lines by rtiy eye, and therefore 
couW do without them- 

AH that I did> therefore^ was to con- 
fider the center of the globe as the point 
of fight, and to draw the horizontal line 
and perpendicular crofling one^nother at 
right angles in it. On the perpendicular 

Ifet 
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I fct off the diftahcc at which I chpfe to 
work, and from the fame point fet off 
angles of 35 degrees on one fide, and 55 
on the other, which gave me two vanifli- 
ing points, from ^^hich I could draw lines 
cutting one another at right angles. Then 
obferving the angle under which the whole 
machine was viewed in the fituation I chofe 
for myfelf, and having the machine before 
me, I made every thing as nearly in pro- 
portion to it as 1 could judge by my eye. 
As I meafured nothing, I drew no ground 
line, but, when I had done, clofcd the 
drawing where I thought proper. It is sk 
fault in this drawing, that I fixed the point 
gf diftance too near the point of fight. 
But this doth not make the drawing lefs 
juft, or lefs ufeful. 

The eleftrical battery, ptate iii, was 
drawn at the fame time. Both the fides 
have equal degrees of obliquity to the ho- 
rizontal line; and therefore I drew all the 
lines to one or other of the points of 
difl:ance (or the tangents of 45 degrees) on 
each fide of the point of fight. Here, 
alfo, I had no meafures, or gound line. 

With 
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With more knowledge of the art of 
perfpedlivc I might have made more elegant 
drawings of thefe figures, but thefe are 
perfeAly juft, and fufficiently plain. In 
thefe, and in many other cafes, I have often 
been agreeably furprized to find how much 
ufeful pradlical knowledge may be derived 
from a very little theory, 

I could engage to communicate to any 
perfoa all the knowledge that is requifitc 
to make thefe two drawings in two or three 
minutes, whereby he might fini/h them, at 
his leifure, in little more than an hour each^ 
and without that little knowledge, a perfon 
might puzzle himfelf a month about them» 
and, after all, produce nothing that ihould 
not be quite prepofterous. 

It is a ma^im with defigners, founded 
upon experience, that no piifture (hould 
take in quite fo much as is comprehended 
within an angle of 90 degrees. In other 
words, the figure ihould not extend to both 
the points of diftance on the horizontal 
line. The reafon of this rule is, that the 
eye caonot^ at one time, diftindtly take in fo 

great 
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great a compafs, but the extremities of the 

profped will be confufed and indiftin<St. 

In general^ the leafl diftance fhould be 
about one-third more than the height of 
the eye. In many drawings it fhould be 
much greater. 

In drawing landfcapes, a low horizon is 
particularly agreeable. It fhould be about 
one-third of the depth of the pidlure. 

The rule laid down above for chufing 
ihe diflance, (hould be obferved even where 
very high horizons are chofen, in order to 
give what is commonly called a bird's view 
of objedts. Thus [a] Fig. 47, is a view of 
a plain fquare inclofure, with i pretty low 
horizon, and [b] is a view of the fame 
iquare inclofure with a higher horizon, and 
a proportionably greater diflanoc. By this 
means more of the infide of the inclofure i^ 
fcen- 
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I (hall clofe this part of the work with 
ihe following cxtrads from Mr. Emcrfon's 
"Peripedive. 

" Jf any print or pcrfpcdlive view, be 
looked at through a lens, whofe focal dif- 
tance is equal to the principal ray, and the 
print placed in its focus ; it will be fo mag- 
nified, as to have the very fame appearance, 
as at the place it was drawn for. 

** Glafles which are not of a due focal 
length, will not give the exaft appearance 
of a place. Shorter glafles make the dif- 
tancejs lefs, and fo contrafl: the view. And 
longer glafles make thediftances greater, 
and extend the view. 

" Siiicc glafles of a long food diftancc, 
give a large and extenfive profpedt of a 
country, therefore ihcy are .better thap 
Shorter glafles. And when the profpects 
are well drawn, and projperiy coloured j it 
is very delightful to liriew them through a 
^ood glafs, as they fo nearly Imitate nature. 
JVnd thov^gh there is but one focal length 

tliat 
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thit trill give a true appearance, yet the 
draught will always appear a regular piece 
of perfpective, though it may not exactly 
reprefenl any jplace in the world, fuppofing 
the eye placed fomewhere in the principal 
ray. And the draught will feem longer 
in proportion to the focal diftance of the 
glafs made ufe of; or in proportion to the 
apparent diftance of the neareft part of the 
picture. 

** As ther6 is nothing more pleafant 
than viewing the draughts of countries, 
towns, cities, magnificent buildings, and 
other grand objects, when well drawn : to 
fee them to the beft advantage, the focal 
diftance of the glafs fhould be juft fo long, 
as not to fhew the fcratches and poarfenefs 
of the engraving ; or not much longer ; for 
then the view will be narrow, and the parts 
too'fmall to be feen fo far off. And if it 
be far off, it will hide the beauties as well 
as deformities. And to get a proper glafsi 
obferve at what diftance the fcratches dif- 
appear to the naked eye, and that is the 
focal length of the glafs. Perfpe<aive views 
{hould be drawn, fo that the point of view 

be 
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be farther off, than is generally practiicd^ 
if you would have the piece to be a true 
copy of nature. iThc principal ray (hould 
ix>t be lefs than two feet, and then the 
draughty being looked at through a lens of 
that focal dii^ance^ will appear in per- 
feiaion, and give a true reprefentation of 
the place it was drawn for. The view 
ihould be fo large as to fubtend an angle at 
the lens of about 30 degrees. And it is 
proper to put the lens in a fhort fquare tube; 
which will confine the fight, and dired it 
to the perlpedivc draught ; which, to 
complete its beauty, ought to be coloured 
with the fame colours as the natural objects 
appear in. For this purpoie watvr co- 
lours need only be ufed/' 
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Part xilL 

The definition of all the technical tenns made 
ufe of in this treatife. 

THE ground plane-, the plane dn- which 
both the fpedtator, and the objefts 
<hat are to be drawn, ftand. 

The perJpeSiive ^ plane y a plane ftanding 
perpendicularly upon the ground ' plane, 
interpofed between the eye and the ob- 
j^cSs. On diis plane (as on a glafs window) 
the images of objeds are fuppofed to be 
intercepted; fo that their perfpeBive ap- 
pearance is the appearance they have on 
this plane. 

The ground line ; the line on which the 
perfpedtive plane is fuppofed to reft. 

The point offghti that point in the per- 
Ipeftive plane which is neareft to the eye, 
and at the fame diftance from the ground 
line with the height of the eye above the 
ground plane. N. B. A line drawn from 
the ^e to the point of fight i§ fometimes 
called the principal ray. ^ 

The 
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The horizontal line\ a line upon the per- 
fpedtive plane, drawn through the point of 
fight, parallel to the ground line. 

The perpendicular \ a line on the per- 
Ipective plane, drawn through the point of 
fight, perpendicular to the ground line 
and the horizontal line. 

Points ofdi/iancei points on the pcrfpec- 
tive plane, fet off from the point of fight, 
fometimes on the horizontal line, fonae- 
times on the perpendicular; at the fiune 
diftance from the point of fight 4hfit the 
eye is fuppofed to be at from the peripective 
plane. 

Vanijhing points ; points on the .perSptc-* 
tive plane> in which parallel lines, 4iifiiikelj 
produced, feem to meet. 

Meafuring points ; points from which any 
lines in the perfpective plane are meafured^ 
by laying a ruler from them to the divi-^ 
fioas Imd ^wn upon "the grooad line. 

® 3 A G%* 
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A General View of 
The THEORYof 

PERSPECTIVE, 

To which fbme of the particular De- 
monstrations in the following 
NOTES refer. 



* Definition I. 
TX^ vanifhing line of an original piane, is 
a right line in the piHure^ formed by the 
interfediion of an imaginary plane paffing 
through the eye^ and parallel to the ori-- 
ginal oney with the piSiure. 

THUS, in Fig. 4, having raifed the 
planes Y and Z, if we fuppofe a 
plane to go through the eye at a^ and to be 
p^urallel to the ground plane X> that plane 

will 
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wfll cut the piaure Y, in the horizontal 
Hne FG ; which, therefore, is the vaniih- 
ing line of the plane X, or ground plane. 

A little attention will make it evident, 
that no point in the original plane X, can 
have its image in the picture, above the 
line FG, fo long as the pofition of the 
pi^re and the eye remain the fame ; and, 
that if the plane X were infinitely extended 
beyond the pifture, yet its peripedive ap- 
pearance, in the prefent example, would 
be a finite fpace, bounded by die vaniihing 
lineFG. 

D E F I N I T I O N II. 

TAe vaniihihg point of an original Hne^ is 
that point in the piBure^ wber€ an ima- 
ginary line 9 drawn from the eye^ parallel 
to the given line^ cuts it. 

7^ HE planes Y and Z, Fig. 4, being 
rsdfed as before, the vanifliing point 
of the line CD, on the plane X^ perpen- 
dicular to the pifture, will be the point D ; 
foi: it is i^ain, that an imaginary line drawn 

' ftOUk 
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from the eye a, to D^ is pardkl to the 
line CD, fince CD = 6a, and the lin^ 
oD is alfb perpendicular to the pkfture. 

It will not be difikult to conceive, diat 
were the original line CD, extended be« 
yond the pidhire, to any diftance whatever, 
the image of no point in it could appear 
higher in the picture, than the point D. 

Phoposi tion I. 

Suppqfing the piBure a plane^ which may be 
extended every way at pleafure^ the line in 
which any original plane, not parallel to 
the piBtiTf, cuts the piSure (and which 
may be cdled the interfcfting line of that 
plane y) is parallel to the vanifliing line 
of the fame plane. 

P^OR,. fince the imaginary plane, paffiog 
" through the eye, and producing the 
.vanifliing line, is parallel to the original 
plane, the lines formed by their intcrfec- 
tions^ with any other plane, as the picture, 
will be parallel (i6 Eu. ii.) Thus the 
ground line AB, Fig. 4, which is the in- 

terfecting 
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terfectlng Une of tbe ground plane, is pa- 
rallel to the hoiizoiita)^ or vanifhing line of 
, tbatf^ane. 

Corollary. Planes parallel to the picture, 
can have no vaniihing line* 

For a plane pafling through the eye pa- 
rallel to luch planes, is alfo parallel to the 
picture, and therefore can never cut it. 

Proposition II. 

*Th image of every original line^ perpendi- 
cular j or oblique to the piQure^ tends to its 
vanijhing point : and the images rf Juch 
original tines ^ as are parallel to the piBure^ 
can have no vanijhing points ; they will^ 
therefore^ be parallel to their reJpeStrue 
originals. 

T ET the planes. Fig 4^^ be prepared asi 
^^ before; and let any original line^ as 
KM, be produced till it cut the picture in 
C (vvhich point is called the interfering 
point of the line KM) join this point and 
the v|inifliing point D, of the line i then, 
the appearance of every point in the ori- 
ginal line, infinitely extended beyond C,. 
• ^ ' • will 
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wHtT^e found in this line, and eimt^^f^; 
t!ie image i/^ of aivjr part feM ^rcK4f 
muft tcmf ta tfie poinf D, 

A line parallel to the picture, wftf have^ 
the imaginary line drawn from the eye, 
which fhould find its vanifliing point, pa- 
rallel to the picture alfo; fo that fbch 
a line can have no vanifliing point, '^c 
image of fuch a line will, diiercfore, be 
parallel to. this iijiaginary line drawn frpni 
the eye, and, of confequente, parallel tp^ts 
originai. 

Corollary. The images of par^teir fin«r 
not parallel to the picture, tend to the fasne 
point; and parallel lines, parallel alfo to 
the picture, will have their im^es parallel 
pne to another, 

]^ H a p OS I T I o N IIL 

^Bi nianifhing point of every ortgirud Bnt^ 
lying in the fame original plane^ wff Bk 
' found in the vanijhing line of that plane. 

"I? OR the vanifhing line of a plane, is the 
-*• boundary of the appearance of that 

plane. 
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]dane> infinitely extended before the c^ i 
and the vaniihing point of a line, is alio 
the boundary of the image of that line, 
extended in like manner. It is plain, there- 
fore, that the latter muft be^ found fbme- 
where in the former. 

So &e vanifhiAg point of the line KM, 
Fig. 4, is a point D, in the vaniihing line 
FG, of the plane X, in which it lies. 

Corollary I. Hence, if we know the 
vaniihing points of two lines, not paralle 
the one to the other, and which lie in 
the iame plane; we know, ali^^ the va« 
niihing line of that plane. 

For a line joining thofe vaniihing p(»nts^ 
is the vaniihing line required. 

Corollary IL The imaginary line 
drawn from the eye, which finds the va<r 
niihing point of any original line, is pa- 
rallel to the plane in which that line lies* 
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Prop6sition IV. 

The image of a Kncy parallel to tBe piSiuret 
win he iimilarly pofited with its object ; 
and have ///length in proportion to that 
tf its original^ as the diftance bet\reea 
the eya and the image^ is to the defiance 
betwem the eye and the object. 

T Et Y, ]^ig. 48, be the picture, E the place 
^^ of the^eye, AB an original line, parallel 
to the picture; I fay, ab : AB : : E^ : 

EB. ^\ -: ■ ; ."• '^ ,' 

For, ^ being parallel to AB, (Prop. IL) 
the triangles '2uib and E AB are fimilar ; 
whcncp, ^ : AB : : 1^^ : Eg : : '^a : EA. 



Propo- 
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PROPOSITION V* 

Tie image of any point, in a given origmal 
line, not parallel to the picture, is a point 
in. the indefinite image ofthatjine, which 
divides the /aid indefinite image in the pro- 
portion ofi the diiUnce between thd eye 
and vanifhing point of the given line, to 
the diftance between the given point and 

, >poui3t (^ interaction* 

T Et Y^ Fig. 49, be the perfpcctive plane, 
-•-^ E Ae place of the eye, AB an original 
line, whofe vanifhing and interfecting points 
^are v and A, tcfpectively ; I fay, t;^ i M : : 
Ea;:'Ab. ^ 

For, fince E^ and AB are parallel, (Dcf. 
IL) the triangles ^vb and BA^ are finiilar; 
whence ^^ : M : : Ev : AB. 
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RelatiBgj chiefly, to 
THE THEORY OF 
PERSPECTIVE. 



Note a. Page 8. 

IN drawing the few objects comprifed in 
Fig. 2, Acre is occafi^n to iiftrodoce evtf|r 
real variety in the pradlioe of pcrfpectivfei 
It willp therefora^ be of ufe to the kdmer 
to attend to it ; and when he is tuafto' <^ 
all the neccffary rules, to draw ft orcr fre- 
quently^ varying the lengdis and ficaatixms 
of the lines contained in it. For when 
once, a perfon can draw any line in this 
fmall picture, independent of the reft, from 
the fituation and pieafure of it, previonfly 
given, he will be able to dra^ due repre-^ 

fentation 
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(entation of any object, or any number of 
objects whatever, be they ever ib complex. 

B* Page 14. 

Since thefe lines are parallel to the ground 
line, they are parallel to the picture; hencci 
(per Prop. II.) their images will be paral- 
lel to the original, and, therefore, muft 
be parallel to the grpund line alfo. 

This is clearly exemplified in Fig. 4$ 
where OP and HI, upon the ground plane 
X, are reprefcnted by op and ifi on the per- 
fpective plane Y. For if the perfpective 
plane be perforata in k^ h m and n^ 
and a ftraight wire be pat throi^h <? in the 
plate Z, reprefenttng the eye of the ob-; 
ferver, and alio tJirough the holes k or/> 
it will £m upon OP ; and if it be put 
diroagh the holes m and n^ it will ^ 
upon the lines H|« 

€• Page 15. 

That this^xvcthod of determining th? 
j^ftaqces of thefe parallel lines muft be ac- 
curate, 
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curate, will be evident from cohfidering 
tliat G, Fig. 4, being fttuatcd at the tiei^ht 
of the eye from the ground line AB, and 
GD being the diftance of the eye from the 
perfpedive plane, the line DO may be ima- 
gined to be the peripeftive plane, fceri 
edgeways ^ and then any point q, ITtiiafed 
three mcafures beyond it, muft appear at, 
m, in a ftraight line drawn from the eye at 
G to it: m, therefore, is the pfoper dlif- 
taftce from C, at which that point in the line 
required hiuft be drawn, * No\v, fiippofing 
the petfpt&ivc plane to rfeVolve, 4n4 to 
be reffoTed to its former fifuition, With Ae 
f^e at i7 J for the fame reafon tb^t ;J^ tixnft 
be pkcfed at the dift^ttce oi" Jn^C from the 
ground line AB, every point in <he lame 
line nwft be placed at the fame diftance ; 
and therefore a parallel to the ground Ifne, 
drawn through m, ^ill Be ihe line re- 
quired, 

TPo explain this riiofe clearly, put wirei 
through a and th, when the planes Y arid 
Z are fet upright; and it will be feeri, ttiat 
this wire is exaiftty in the fame fituixtlonj^ 
and of thfe faihe length, with the fine G^ i 

H both 
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both of them pafling through m^ and cut- 
ting off the fame length, Cm^ from the line 
CD. 

D. Page 1 6. 

The more of thefe h'nes I draw upon 
the ground plane, equidiftant from one an- 
other, the nearer they feem to approach, 
when reduced to the perfpedive plane; 
becaufe every interval between them is 
continually farther from the eye. The 
lines CA, Fig- 9f being continued ad in- 
finitum^ and the fame procefs repeated, it 
is plain that every fucceeding parallel would 
approach nearer to the preceding one, till 
at laft they coincided with the horizontal 
line FG. 

This is evident from Def. II. for the 
original lines being perpendicular to the 
ground linej^ are perpendicular to the pic-r 
ture; therefore, the imaginary line paf- 
fing through the eye, which gives the va- 
nifhing point of thefe lines, will be perpen- 
dicular to the pifture alfo ; but it muft be 
parallel to the ground plane (Cor. IL Prop. 
III.) confequently will cut the pidurcin 

the point of fight. 

E. Page 
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E. Page 18. 

That all fuch liaes, perpendicular to the 
ground line, will meet on the perfpeftive 
plane in the point of fight D, is alio evi- 
dcm from confidering the fituatian of thc. 
fpace included between the parallel lines 
op and SD, each of which is equally 
diftant from the perpendicular CD. The 
extremity of this fpace QS, being neareft 
to the eye, mirft appear wider than the 
c^jUUnce between thefe lines at any place 
more remote from^thc eye ; and the farther 
afT thefe diftances are taken, the lefs they 
will appear. -Confequently the fides which 
bound this fpacq niuft: appear to approach 
nearer and nearer continually, till they 
iheet fomewherei and this point, in which 
they meet or vaniih, muft be fomewhere 
in the line CD; becaufe each fide of the 
fpace is every w'here cquidiftant from the 
eye. 

It muft, like wife, be fonfiewhere in the 

horizontal line FG ^ for raifing the planes 

Y and Z, the point M on the ground plane 

U X will 
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will appear in m on l|ie perfpe£Uve plane, 
to an eye fituated at ix $ tbfe point IC wiU 
appear in i} and fo CD on the ground 
phnt, being ihfinitely^ b<mdhaied> £tnd 
evteiy poirit inik, rtiofe tumote ftota. iJbb 
^e> appedrii^ to rift higfatn- ind lii^er Ih 
tbe per^e^ve ptiihe» dhiey hiuft dt laA 
itach asli%hasjb. Attd thejrtaft never 
rife higher tfaahD ; beitaufc, ^Sre the vr- 
fttd ray khd ttlft line '^ aaOaJiy fata^l, 
fliH the fbitner totdd ddly ^^ ^r<|lg|i'|). 



1 «?T. , 



and i9D Will meet at ski Yhi; p^^dui^ 
plane, the reprdfent&tkihis dr]^t>^/tX>> atiii 
ail otbet litter iim ire nacallel to ^dto, ai 
^^evt» difta)r<% ^ey M tajceki, oh o^er 
fidedf t&e perpi;1adiculaf1CD, mii3l ineet 
in % ktie t^ittt of B^t b, 

F. fage 19. " 

ft is evident, that CI, Fig. 6, being ftx 
tuated upon the ground ^aae, muft have 
its vaniihittg p«:4at ib^«w}Mii« ki ^ lidiK- 
zental li»e DP, fpl* ihb rettfdn giVto t^dfeiri 
Pt«|y.V. itwillAfib^^ jH»atiiitt» 

hofi- 
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iiorizontat tine where an imaginary line 
drawn from the eye, paraUd to €1, cuta it 
{f^^ II.) Tbia im^inary line will^ there^ 
£om, Ibrm aa angle^ at die e}^ a, with die 
jperpmdtcuhr oD, equal the angle I€X>. 
Tfap part Di intercepted between l>, and 
tfaia vaniftiing point muft> confeqneody, be 
the tangent tp that angle^ the radius being 
tfD; or, which is the fame thing, the 
radius being DE. 

Lot the plane Y be interpoftd between 
tl» ^y^ ^ 4 and lis^ Une CP upon the 
gramod pfame^ a|id it w^ be etide»t that 
«h» ba&^f die kfinite ^Mgle (fbrmed hf 
tike liaea Ci>^d CI) in t^ true hqriixm, 
and die Une; rM upon ^ peri^>e€d9e plane, 
which repitfents it, are equally taiigente to 
the (kme angfe-, under whidr they ate bodi 
newed^; att die didference between them 
being in the fa£us of die cirdb. 

Wherever Ci meets the horizontal Kne^ 
ait pardleh to it muft be drawn to the &jrne 
p^nti for die reaibn given before (Cor. E 
Prop.H.) 

K3 To 
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, To iUuftrate the preceding demonftratioh 
by experiment, let a ftraight wire pafs from 
jitofi, Fig- 6, and it will pafs through 
the perfpedtive plarje Y in b. If a more 
^iftant point in the line CI be taken, the 
plane Y will be pierced in the line Ch pro- 
ducedy which ihows that it tends to variilh 
in /• 

For the fame reafon that the vaniftiing 
point of Ci, and of all its parallels, is in 
the horizontal line FG, the vanifhing points 
of, all linies fituated upon the ground plane, 
if> whatever dire(a:ion they be drawn, miirft 
JK fomewhere in the fame line. For this 
^eafoi) fhe hpri^99tal line is called the 
v^nijbiftg line oi th« ground plane. 

An4 for thqfapie reafon that th^ grpiip^ 
plane hath its vapifliing line in jthe horizon^ 
any other plpne^^ t^a^iiig any angle \yith ih^ 
ground plane, will have a vanilhing line, 
making the fame angle with tljjB horizontal 
line, which the iiiterfe£ling liop of the new 
plane makes with the ground line } and 
pvcry operation may be performed wit^ 
ihis^ as with the firft ground line, and the 

firft 
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firft horizon. This confideration throws 
the greateft clearnefs into the theory of per- 
Ipeftivc, and makes the pradlice exceeding 
eaiy ; and this great improvement we owe 
to the fagacity of Dr. Brook Taylor. 

G. Page 21. 

Since lines perpendicular to the ground 
plane are parallel to the pifture, their ima- 
ges muft be parallel one to another and to 
their cmginals. (Prop. 11.) Thofe images 
will, confequently, be perpendicular to the 
ground line. 

To illuftrtte this, let pins, and other bo- 
dies, be fixed upright on the ground plane 
X, and confidered as viewed from a in Z, 
while the reprefentation is taken upon the 
plane Y. 

H. Page 22. 

Imagine the given line CK to be fituated 
in a plane [x] perpendicular to the, ground 
plane, fitch a plane will cut the ground 
plane in the line CH, making the. angle 

DCH 



Digitized 



by Google 



I20 A TjLEATlrSS OMt 

PCH e^ual tbe given d«cHt^tion of tJte 
line CK j the point / is, therefore, the v?i- 
nifliing point of CH ; aqd, fince CH lies 
in the pljuie [x] as well as in the plane X, 
)the vaniftiing.linc of th^ plane [x] will pafs 
through the point / (Prop. III.) Again, 
the plaftp [x] being perpendicular to the 
ground pjane, would, if extende4, inter- 
im the juaHre in die Un€^ CDE -, he^nce 
it& yanifhjng liac will l?e parall4 to DE 
(Prop. I.) tl>ercfQre tjie v^.nifliing poi^H of 
CI^ W^ll h?:foun4 in ig. Wc arc, 1^, 
to P5Q^ tM^ g is iha^ yanii^ng point. 

Since the imaginary line ag is parallel to 
Cjg (Itef. H^) M m# iPWke ^he apgle,M^ 
=*?; t^ ;«^ HCK., or a^^ qf eka^tioA 
!pf . the gjwn fewe. The line /j: i«, ^r^ 
forp, the tawgept of tfe^ angl? Hplfe t» 
radius equal at. But /]f is the tapgeejtfOf 
the angle z}'^ (f= HCkJ to radius /)' and 
;3> = iE 5= W; Conffqu^tly, the point 
g is truly jdetcrmined. 

The imagination may be aflifted in con- 
caving of this^ by fuppofin^ the horizoft 
^ be raifecj as much as the angle of efeva- 

tioft 
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tloB o£ the givea line. Foi;, in, th^s cafe, 
the repre&ntation Ck of the Unjs producec}, 
mufl as certaialy meet this new hops^ntal 
line, p^0uig through. ^» aa any lines, upqi^ 
the ground plane, continued^, nmd Vfifft 
the cqnunpa horizon* Indeed, tipoji this 
fuppoiition, a phpe. paffiog through CJ^, 
and the foot of the ob^Qrver, would takf 
place^of tjlxe old. groi|jn^ pl^ioe. 

h Page a6^* 

Raiie the planesr Y aijd. Z, JF^ig. 4. 
Then, fince the given line HI is parallel tp 
the pi^tujre, the rnijige nn o( any papt UN 
diereof, will be parallel to, its originat; 
"Whence per Prop, IV. un : UN : : au : aUi 
un : (Cj =5?=) UN iiQui Gp, per conftruc- 
tion ; but fince. DG. = ^D, Gu = au \ and 
GC =^ tfU, Aerefore the ima^e un Is juftljr 
4etQrminedj^ by m^ans of the lines GC, 
Cs. Again, we have j(« : {sf = UN) ; : 
D« : Dx; but D// : Us : : G« : GC; hence, 
un^ is the inaage of UN, as fouqd by tjiis 
W«<hQdalfp, 

By 
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By raifing the moveable plates in Fig. 
4, and patting a ftraight wire through a^ 
and the feveral perforations in the perfpec- 
tive plane Y, thefe rules will be bccularly 
demonftrated. For a ftraight wire extended 
from a to U, will pafs through Uy and being 
extended to M it will pafs through m^ fo as 
to intercept um in the perfpeftive plane, 
correfponding to UM on the ground plane. 
And fince triangles ftanding upon equal 
bafes and between the fame parallels are 
equal, the triangle /zUN will be equal to 
the triangle GC/, or Drf, a being the fame 
height from the ground plane with D and 
G. Alfo if thefe equal triangles be cut by 
a plane parallel to their bafes, as by the 
][)lane hi, the new bafes will ftill be equal; 
fo that ufiy in this cafe, will be the bafe to 
both the triangles. For the fame reafon, 
they would have been as well divided by 
lines drawn frpm F, the other point of 
diftance, as from G. 

Univerfally, perfpeftive meafures are dc- 
terrtiined by drawing lines froih the points 
of diftance, or other meafuring points, ^o 
the meafures, previoufly laid down upon 
the ground plane, or to lines fituated in a 

fimilar 
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fimilar manner with regard to the peripec- 
ive fdane. 

K- Page 27. 

Suppofiog a lineto be drawn from a to 
M, it will pafs through the perfpedive 
plane in m. But Qq being equal to CM, 
and DG equal to dD^ the triangles ^CM 
and GqQ will be exactly equal ; the latter 
being, in faft, the veiy fame with the fornier, 
when the lines ^D ind ^M have been fup- 
poled to revolve, till a came into thie lituation 
of G. Cdnfequ^rftly m being an immove- 
able point during the revbltftion, its place 
will be the very fame in which ever df the 
triangles it be taken. 

In the v^ry fame . manner may it be 
fhown, that any other point, as 2^ or ;?, 
will be found to have the fame place upop 
the perfpefltive plane, whether it be fixed 
by a line drawn throug|h it from the eye 
to the object, or by a line drawn through 
it from the point of diftance in the horizon 
to a point on the ground line, at the fame 
diftance from the "perpendicular with the 
pbjedt itfelf. For by Prop. V. we have "Du : 

us 
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«* ; : (tfl^ ^)i PG ; ^U k knt Itqui, thp 
£milarity c^ the triangles DuG aod si^C, it 
is, as Dtf is to us, fo is DG to Csr but Cx 
as SU per coBlhii^l^nt Therefore the 
point u is the imfige of U. The fame 
reafoning will prpve^ tl^e point n to i>e t^ltt 
reofN, 



hlfk. w^ hvi»i^ : Kitt^iQi. But C^ 

Tkw^Rf^^ r 4e : : M i O^i whence, pir 
IVk»9« Vi» ijbift fmiit ^ia tk»io»gi:Q^Hl as 

M. Pjige 33. 

Tbe procds in this, iedlion hardly needs 
any detxy>nftrat4ona it being evid^ent l^t 
finy row of 9b|(?d:s, of the f^ne height, 
^andipg uppn uq ground plane^ on^ Cn^ 
perpendicular or oblique to the ^jQlin^ 
mc, ipuQ: appear tp diminifh tOf t^ief 
vanlAi \n the hori^ntal line. Confeq^^entifij^ 
tlje trUngle ^, Fig, i^, will <^ntaia ip 
It cjepipeiviicul^]: Iine$.e<|ual to tljMP appareot 

height 
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height of all obje<^s dmt are of the height 
oi fe-y and diis vrifl ht thfe cafe wherever 
the poiat d is taken in the horieotttal line. 
Forii: i^fiidiidei butilr : de z iidm v4$4y 
ijxat i% as Hiz : HI; and iiace thd&pro^r-^ 
tian will hold wlierever the poiiit 4 h^ 
taken in the korieo&tal line, it fb&aw6> 
tW the leag^ of the perpendicular ih wiU 
not be altered thereby $ it being ^ways to 
ff vk the<x^MiiAa|praport49a^l:Ii^to^H^^ 

jN> jpiige 34. 

fei Ad ffift m6th*6a, '^t have Ifce trt- 
ahg!lis i^7 4h^ iCi HaWldr ; \^fetfdi i% \ 
JkC z : gy :Ca*, but^jf is equal to ^a^ <h# 
diftance of the eye from the vaniihing 
jJbTiit ^, ^d ts^ h equd ^ ^r (fpfifttuc; 
tidh. 'I'htrtfoi^e ^>& : >EC ; : ^^ : Clt. 
Hfehce (pfer Pf6p v.) the point ;& is the 
ifi^kge 6f fe. tn the fecond method, iince 
(^ iU dizwh parallel to Ca, we have gk : 
^ : : iy " Ca ; but gy and Ca are equal 
g^ 4na ^a, and 6f confequence equal ga and 
C% telpefkiVely. Therefore, Sec. as be- 
foi^> 
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• Let AB, Fig. 2 1 , be the original of al^, on 
^Ibich deferibe the circle AIB* lIH, aitd 
draw the diameters I^ HIIrLIlI, IIV, cfi- 
viding the cirrlc into 8 equal parts. Theil 
it IS plain, the diameters I IIH, V 11, L'llt, 
will have their vanMliiftg points at C, D, 
G; and therefore iC, 2D, and iG are their 
indefinite images ; and fince A I and IIII B 
arc parallel to V II, they will have the 
fame vanifhing pqint with V II, viz. D. 
Therefore, lines drawn from D to ^ and i 
will cut iC in i and 4, the images of I 
andlllL 

Since F is the. meafuring point of /jG, 
and'H the meafuring point of 2^D, lines 
drawrn from F to i? and b will cut off the 
parts /i", X3 refpe<aively, equal to as and sb. 
For the fame reafon, lines drawn from H 
to ij and b will cut off the parts s^ si equal ' 
as^ sb. Confequently, t'^y arid 5 2 are^ 
the images of L III and V II, diameters of* 
the original circle A IB IIH. (^E. D. 

P. 
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R Page ss^ 

The demonftration of this rule Is made 
cafy by the confideration of Fig. 6. Let 
HC, in the plane X, be the line to be deter- 
mined. The vanifliing point is fixed by 
the line (fi, drawn paralkl to HC, or E/, 
which, making the f^n^e angle with the 
perpendicular, meets the horizontal line in 
the fame place /. And the point A is de- 
termined by drawing a, line from H to a^ 
the place of tl^ eye. In both thefe cafes 
the pidture is placed between the eye and 
the objeiftf and if tho elevation of the eye, 
in Fig. 6, occafion any difficulty to the 
perfon who compares thefe figures, let him 
lay the plane Y flat down, fo as to be a 
continuation of the plane X, and let him 
fuppofe E.and [h] to be vifible through it 
on the backfide of the paper (as they arc 
marked in the figure for that purpole) and 
he will find that a ruler laid from H to E, 
will pafs through the point 6. In this fi- 
tuation of the plates X arid Y, all the lines 
have the very fame pofition to one another 
as the lines in Fig. 32, 
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Q^ P^e 61. 

The raitmale cK this practice is very 6b- 
vious, dcpcndift]^ ofi this one priiiciple, 
diat every line ih the per^ftive pkn^e 
makes a taogdnt to the angle of vifioni and 
it may be My illtiftir^eii by &e help of 
Fig. 6. Let j^, in the platttfc Y^t>6 Ae point 
ifi the per^edtive plaiie^ teprefenting the 
poiht of any dbjaS: that is rfeq^ed to he 
dra^: When the pkriels Z ahd Y ate 
raifcd, it Svill be cvid0t Aat thfe angfe 
/teD is hqiidl to ioD. Confec[tiehtiy 4 ^ 
foot thfe of pferpiindifcakr fg, h trxAy fiSced 
by thiis rule. Alfd fh^ ahgle iy^ is equal 
to ia^y To that the pc^l g h lifee^^ truly 
flSiedbyit. 

R. Page jo. 

To dfemctfiftrate this cafe, I Ihali make 
ufe of a larger figure. Fig. 50. 

Let the triangle to be projeiSed be C6i 
in the plane Y, equal to CBI in the plane 
X. Proceed as in the former example,, 
amd both of the triangles will be com- 
pleted 
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pleted by producing the fides bt^ and BI to 
A. If the vifual rays be perpendicular to 
die jperfpedive plane Y, and die triangle 
Abe be made to turn upon its bafe AC^ as 
in the plane X^ it is evident that, in every 
pofition of the plane X, the ihadow or 
image of the point B will always fall upon 
ibme part of the line ^D ; and, at what* 
ever angle the eye be elevated above the 
plane X (fuppofe 30 degrees) it i».alfo evi- 
dent, that (raifing the plane Z) the per- 
pendicular BH will fall upon the fame 
point H, in the line ^D, as the parallel 
GH (FG being takm «» 30 degrees =» 
DBH) ioT fince the triangles BDH and 
GDH have BD equal to GD, DBH equal 
to DGH, and the angles at H right ones, 
the whole triangles will be equal; and 
coniequently the line DH will be the faodie 
in both ; hi will, therefore, be projeded 
into AH, C into HC, and the angle A^C 
into AHC* 

If the fide M terminate in /, and BA 

in I; draw //6 parallel to ^D, and it will 

cut HA in K, the place of the image of L 

' I It 
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It is evident from what was advanced 
before^ that the image of the point [I] 
mu& fell Ibmcwh^c in the line HA : It 
is equally evident^ that it mull fall fome- 
i^fhcf e in the perpen4icular iky. in every po- 
-fition of the plane X; and therefore can be 
fto where but in the interfection, K, of the& 
two lines*. 



■•l*^!*^™"— *■ 



^n Additi$n to IPart XIL p, 94, 

THAT the young artift may be a proper 
Judge of tibe importance of chufing % 
proper Sfi^nce in pefi^><^tive drawings^ I 
have given a duplicate c^ Fig. zo. in Fig. 5 1 . 
to order to take in all th^ lines and points 
that were principally requifite to the de- 
firription, the diftance, D£, in the fc^in^, 
was taken very finaUr in consequence of 
which» the more remote fquares feem to be 
out of proportiori, though to an eye in a 
proper fituation for viewing them (viz. at 
the diftancc DE, perpendicularly over the 
point D) the angles they fubtend will be 
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itoiod €0 be e(|ual, aad chfcrefore the draw- 
ing is juft. Fig. 5 1 differs from tbe formci? 
in nothing but the diftance, which is taken 
Hear three times as gr^- By this means 
alt the Iquares £# within the meafaring 
points a and b^ ^fid the d^Ftion> obibf va^ 
Me in the former figure, is avoided* 

What we call the pcHpec^ve plane ii& 
only an imaginary thing; for, in reality, 
we do not^refer the objects of fight to any 
plane, fome parts of which are more dif- 
tant from the eye than others. Whenever, 
therefore, the diftance in drawing is fo 
fmall, that one part of the picture is con- 
fiderably more remote than another, a dif- 
tortion will be perceived by an eye in the 
fituation in wTiich drawings are generally 
viewed. No drawing can appear perfectly 
natural except on the furface of a Iphere, 
the eye being placed in the center. But 
this inconvenience, attending the common 
pcrfpective, will be fufficiendy obviated, if 
the diftance be taken large, in proportion 
1^ the fize of the figures to be drawn. It 
is becaufe thefe things are better underftood 

by 
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132 A Treaitise on, ice. 

by ntmple than precept that I have gtven 
the two drawings of thefe figures. 

IJpon the principle .mentioned above^ 
the problem concerning the perfpedivc 
diameter of columns, ilanding at equal 
diftances from the ground line, admits of a 
folution ; but it is not to my purpofe in 
this freatiP: U> diicufs iiich particulars. 
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ERRATA. 

line 5. from the topy'for, C to g, read^ C to ^. 
i8.y^r, C to .f, ready s to C. 
i4./^r, gy^ read, ^v. . 
II. foTy Qhy ready Cg- 

I9«>^ 34> ready 36. 

ii--^6. ^r vi read a. - 

il./<?r, lines CA, Fig. 9, r/«//, line CA, 

Fig, 5. 
12./<rr, CF, read, CD. 
zi. fory Ca, r^W, C<i. 
25. /?r. Fig. 32, rro^. Fig. 23. 
4« ^/J?r, A3r, r^^?//, A^C 
zi.'fer^ C, f"#tf//, C^. . 
Thi% is evident, feV. This paragraph fhould be 
at the £nd of the Note £, and infertcdjiex 
the paragraph, For the fame reafouy (5'r. ia 
page 116. . " * ; ' 
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